Appendix E
Soil and Aquifer Testing Data
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TRANSMITTAL

TO: E&E Solutions DATE: December 17, 2015

200 North Franklin Street
Suite 202
Zeeland, Michigan 49464

ATTN: Blaine Litteral PROJECT: Ottawa County Farms Landfill

WE ARE TRANSMITTING: X | HEREWITH | [[]| UNDER SEPARATE COVER
QUANTITY DESCRIPTION
Six (6) Hydraulic Conductivity by Flexible Wall Permeameter Test Reports

[ ]| APPROVAL [ ]| REVIEW & COMMENT
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Xl | YOURFILE ]| AS REQUESTED
REMARKS: Please contact me if you have any questions.
DISTRIBUTION: | File - 1510644.4A
(L
By: /

James Henning, P.E.
Director of Testing Services

Holland Grand Rapids Kalamazoo Detroit
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: SB-31
Date: 11/6/15 Sample Desc.: Brown Clay
SAMPLE INFORMATION
Initial Final
Length:| 7.72cm 3.04 in 7.73 cm 3.04 in
Diameter:| 7.23 cm 2.851in 7.27 cm 2.86in
Water Content: 18% 20%
Dry Density:| 1.83 g/cc | 114.1 pcf 1.78 g/cc | 111.2 pcf
Saturation
(B Coefficient): 0.97
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 24.6 to 35.8 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Time (hours)

Average Stabilized Hydraulic Conductivity k:| 5.8E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client;: E&E Solutions Lab Project #: 1510644.4A

Project: Ottawa County Farms Landfill Sample #: SB-33 (48'-50"

Date: 11/ 19/ 15 Sample Desc.: Brown Clay, Trace Silt, Trace Coarse Sand/Fine Gravel

SAMPLE INFORMATION

Initial Final
Length:{  6.99 cm 2.751in 7.03 cm 2.77 in
Diameter: 7.22 cm 2.84 in 7.25 cm 2.85in
Water Content: 25% 26%
Dry Density:| 1.64 g/cc | 102.3 pcf 1.62 g/cc | 101.2 pcf

Saturation
(B Coefficient): 0.96

PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi

Hydraulic gradient: ~ 29.0 to 39.3 Effective Consolidation: 2 psi

Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 4.2E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: SB-35 (42'-44")
Date: 11/20/ 15 Sample Desc.: Brown Clay, Trace Silt, Trace Coarse Sand/Fine Gravel
SAMPLE INFORMATION
Initial Final
Length: 7.12 cm 2.80 in 712 cm 2.80 in
Diameter: 7.26 cm 2.86 in 7.25 cm 2.85in
Water Content: 16% 17%
Dry Density:| 1.90 g/cc | 118.6 pcf 191 ¢g/cc | 118.9 pcf
Saturation
(B Coefficient): 0.96
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 28.3 to 37.4 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 3.9E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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FLEXIBLE WALL PERMEABILITY USING MERCURY
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PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: SB-37 (42-44")
Date: 11 / 23 / 15 Sample Desc.: Brown Clay, Trace Silt, Trace Coarse Sand/Fine Gravel
SAMPLE INFORMATION
Initial Final
Length:| 7.08 cm 2.79 in 7.08 cm 2.791in
Diameter:| 7.24cm 2.85in 7.26 cm 2.86 in
Water Content: 22% 23%
Dry Density:| 1.69g/cc | 1055 pcf 1.68g/cc | 104.6 pcf
Saturation
(B Coefficient): 0.97
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient:  27.1 to 39.2 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Time (hours)

Average Stabilized Hydraulic Conductivity k:I 5.1E-08 cm/sec I

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: SB-38 (50-52')
Date: 11/24/15 Sample Desc.:  Brown Clay, Trace Silt, Trace Coarse Sand,/Fine Gravel
SAMPLE INFORMATION
Initial Final
Length:| 6.76 cm 2.66 in 6.80 cm 2.68in
Diameter:| 7.13 cm 2.81in 7.19 cm 2.83in
Water Content: 21% 21%
Dry Density:| 1.80g/cc | 1121 pcf 177 g/cc | 1103 pcf
Saturation
(B Coefficient): 0.97
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient:  29.6 to 42.1 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Time (hours)

Average Stabilized Hydraulic Conductivity k:I 4.9E-08 cm/sec I

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: SB-40
Date: 12/14/15 Sample Desc.:  Brown Clay, Trace Silt, Trace Gravel
SAMPLE INFORMATION
Initial Final
Length:| 7.35cm 2.89in 742 cm 2.921in
Diameter:| 7.24cm 2.85in 7.19 cm 2.83in
Water Content: 15% 15%
Dry Density:| 1.96g/cc | 122.0 pcf 198g/cc | 123.8pcf
Saturation
(B Coefficient): 0.95
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient:  32.4 to 38.8 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:I 2.6E-08 cm/sec I

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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Suite B
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ATTN: Blaine Litteral PROJECT: Ottawa County Farms Landfill

WE ARE TRANSMITTING: X | HEREWITH | []| UNDER SEPARATE COVER
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Six (6) Hydraulic Conductivity by Flexible Wall Permeameter Test Reports

[ ]| APPROVAL REVIEW & COMMENT

ISSUED FOR: [ ]| INFORMATION CONSTRUCTION

X |00

Xl | YOURFILE AS REQUESTED

REMARKS: Please contact me if you have any questions.

DISTRIBUTION: | Kurt VanAppledorn — E&E Solutions
File — 1510644.4A

Z A

By:

James Henning, P.E.
Director of Testing Services

Holland Grand Rapids Kalamazoo Detroit
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: DB-25 (75'-77")
Date: 2 / 4 / 16 Sample Desc.: Brown Clay, Trace Silt
SAMPLE INFORMATION
Initial Final
Length:[  6.65 cm 2.62in 6.67 cm 2.63 in
Diameter:| 7.24 cm 2.851in 7.27 cm 2.86in
Water Content: 15% 15%
Dry Density:| 1.93 g/cc | 120.6 pcf 192 ¢g/cc | 120.0 pcf
Saturation
(B Coefficient): 0.96
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 34.3 to 41.1 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 2.4E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: DB-26 (41'-43")
Date: 2 / 5 / 16 Sample Desc.: Brown Clay, Trace Silt
SAMPLE INFORMATION
Initial Final
Length:|  6.96 cm 2.74 in 6.96 cm 2.74in
Diameter:| 7.16 cm 2.821in 7.19 cm 2.83in
Water Content: 24% 27%
Dry Density:| 1.64 g/cc | 102.4 pcf 1.60 g/cc | 100.0 pcf
Saturation
(B Coefficient): 0.99
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 28.5 to 38.3 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 4.1E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: DB-26 (43'-45")
Date: 2 / 10 / 16 Sample Desc.: Soft Brown Clay, Trace Silt
SAMPLE INFORMATION
Initial Final
Length:|  6.85cm 2.70 in 6.80 cm 2.68 in
Diameter:| 6.94 cm 2.731in 7.03 cm 2.77 in
Water Content: 26% 26%
Dry Density:| 1.70 g/cc | 105.9 pcf 1.65g/cc | 103.2 pcf
Saturation
(B Coefficient): 0.96
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 29.8 to 40.1 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 4.4E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: M-21 (45'-47")
Date: 2 / 3 / 16 Sample Desc.: Brown Clay, Trace Silt
SAMPLE INFORMATION
Initial Final
Length:[  6.69 cm 2.63 in 6.72 cm 2.65in
Diameter:| 7.16 cm 2.821in 7.15 cm 2.811in
Water Content: 24% 24%
Dry Density:| 1.65 g/cc | 102.7 pcf 1.66 g/cc | 103.9 pcf
Saturation
(B Coefficient): 0.97
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 29.9 to 39.8 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 3.9E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis



> DRIESENGA & 12330 James Street, Suite H80D
Holland, Michigan 49424
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Engineering - Surveying - Testing

HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client: E&E Solutions Lab Project #: 1510644.4A
Project: Ottawa County Farms Landfill Sample #: M-21 (47'-49")
Date: 2 / 4 / 16 Sample Desc.: Brown Clay, Trace Silt
SAMPLE INFORMATION
Initial Final
Length:|  6.97 cm 2.74 in 6.99 cm 2.751in
Diameter:| 7.24 cm 2.85in 7.23 cm 2.851in
Water Content: 23% 23%
Dry Density:| 1.70 g/cc | 106.0 pcf 1.71 g/cc | 106.5 pcf
Saturation
(B Coefficient): 0.97
PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi
Hydraulic gradient: ~ 27.3 to 38.4 Effective Consolidation: 2 psi
Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 4.9E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis
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HYDRAULIC CONDUCTIVITY
FLEXIBLE WALL PERMEABILITY USING MERCURY

(ASTM D5084)

PROJECT INFORMATION
Client;: E&E Solutions Lab Project #: 1510644.4A

Project: Ottawa County Farms Landfill Sample #: SB-41 (38'-40"

Date: 2/ 11/16 Sample Desc.: Brown Clay, Trace Silt

SAMPLE INFORMATION

Initial Final
Length:| 7.32cm 2.88in 7.35 cm 2.89in
Diameter: 7.20 cm 2.83 in 7.28 cm 2.87 in
Water Content: 23% 23%
Dry Density:| 1.74 g/cc | 108.8 pcf 1.71 g/cc | 106.7 pcf

Saturation
(B Coefficient): 0.98

PERMOMETER TEST
Permeant Liquid: 0.005 N CaSO4 Back Pressure: 58 psi

Hydraulic gradient: ~ 24.8 to 36.6 Effective Consolidation: 2 psi

Hydraulic Conductivity VS Time
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Average Stabilized Hydraulic Conductivity k:| 5.8E-08 cm/sec |

Remarks: Sample was extracted from shelby tube, trimmed, and mounted prior to analysis



Soil Classification Report
Project Information
Sample ID: 16-0012 Client: Ottawa County Farms Landfill
Lab ID: SB-32 Project: Hydrogeological Feild investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date:  10/8/2015
Tested By: ARM Checked By: KJV
Date: 9-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
100% . o5 - ?; N % $ g ———
+e o * |
90% |
80% :
70% [ i
i 0 £
80% L . 3
50% i ¢ o
i : e 5
40% | ¢ : - g
: S &
30% | L
®
20%
10% — & : & . 3 —
i E R -
0% - t 1 ~ -
100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
2.0% 2.0% 0.8% 3.7% 22.3% 69.1%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
i 7 Dark Grayish Brown Clay
11/2" 0.0 100.0% 60'-62' Deep
1" 0.0 100.0%
3 4.3 TE7BM cCoefficents |
38" 4.4 96.0% Deo:  0.0462
#4 0.0 96.0% | Dswo 00022 Cc: 009  Cu: 3850
#10 1.8 . 951% Dio:  0.0012
#40 8.1 91.4% Atterberg
#100 25.7 - 795% Liquid Limit: 19
#200 22.4 69.1% Plastic Limit: 14
Pan 1.8 1 Plasticity Index:
LBW 147.0 CLASSIFICATION
TOTAL 2154 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-33 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 10/8/2015
Tested By: ARM Checked By: KJV
Date: 27-Jan-16 Check Date: 15-Mar-16
Grain Size Analysis
. = -3 38 = . § ¢ 8
*
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0% v - - - . - : .
100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 1.3% 1.1% 3.6% 26.1% 67.9%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brownish Gray Clay
112" 0.0 100.0% 56'-58' Deep
1" 0.0 100.0%
31 0.0 S Coefficents
3/8" 0.0 100.0% Deo:  0.029
#4 2.8 98.7% Ds: 0.0021 Cc: 0.12 Cu: 22.31
#10 23 97.6% Dio.  0.0013
#40 7.8 94.0% Atterberg
#100 294 80.3% Liquid Limit: 25
#200 26.6 67.9% Plastic Limit: 12
Pan | 4.7 Plasticity Index: 13
LBW 140.6 CLASSIFICATION
TOTAL 2142 Sandy Lean Clay
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample 1D: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-34 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/12/2015
Tested By: ARM Checked By: KJV
Date: 27-Jan-16 Check Date: 12-Oct-15
Grain Size Analysis
Jo0% = 03 23 0% R b S
b
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R e ¢
0% k- i : : , : i
100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.0% 0.1% 1.1% 6.7% 92.0%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brownish Gray Clay
112" 0.0 100.0% 56'-58' Deep
1" 0.0 100.0%
3/4" 0.0 100.0% DE
,,,,,, 3/8" 0.0 100.0% Deo:  0.0031
#4 0.0 100.0% Ds:  0.0012 Ce: 039 Cur 258
#10 0.2 99.9% Diw. 0.0012
#40 2.3 98.8% Atterberg
#100 7.7 94.9% Liquid Limit: 34
#200 57 92.0% Plastic Limit: 12
Pan 0.3 Plasticity Index: 22
LBW 184.1 CLASSIFICATION
TOTAL 200.3 Lean Clay
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-011 Client: Ottawa County Farms Landfill
Lab ID: SB-31 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 10/9/2015
Tested By: ARM Checked By: KJV
9-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
100% ? 1>
90% 1d L2 &
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% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
5.8% 2.6% 0.5% 2.7% 20.2% 68.2%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 58'-60' Deep
1" 0.0 100.0%
1/2" 11.5 94.2% DE
3/8" 1.6 93.4% Deo:  0.0314
#4 3.6 91.6% Di. 0.00132 Cc: 0.04 Cu: 23.79
#10 1.0 91.0% Dio:  0.00132
#40 5.3 88.4% Atterberg
#100 21.2 77.7% Liquid Limit: 19
#200 18.7 68.2% Plastic Limit: 14
Pan 1.4 Plasticity Index: 5
LBW 133.4 ) CLASSIFICATION
TOTAL 197.6 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-021 Client: Ottawa County Farms Landfill
Lab ID: DB-24 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/29/2015
Tested By: ARM Checked By: KJV
Date: 3-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 1.0% 0.6% 2.1% 15.8% 80.5%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 89'-91' Deep
1" 0.0 100.0%
3ya 0.0 100.0% m
38" 0.0 100.0% Deo:  0.0113
#4 1.6 99.0% Ds:  0.0013 Cc 0.12 Cu: 8.69
#10 0.9 98.4% Dio:  0.0013
#40 3.2 96.3% Atterberg Limits
#100 15.1 86.5% Liquid Limit: 28
#200 9.3 80.5% Plastic Limit: 12
Pan 1.3 Plasticity Index: 16
LBW 122.2 7 CLASSIFICATION
TOTAL | 1535 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-022 Client: Ottawa County Farms Landfill
Lab ID: DB-25 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 11/4/2015
Tested By: ARM Checked By: KJV
Date: 3-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 6.2% 0.8% 2.3% 17.4% 73.3%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 84'-86' Deep
1" 0.0 100.0%
3 0.0 CXTMM Coefricents |
3/8" 7.3 95.2% Deo:  0.025
#4 2.1 93.8% Dso:  0.0013 Cec: 0.05 Cu: 19.23
#10 1.2 93.0% | Dio: 0.0013
#40 34 90.7% Atterberg Limits
#100 16.1 80.1% Liquid Limit: 27
#200 10.3 73.3% Plastic Limit: 11
Pan 1.8 Plasticity Index: 16
LBW 109.0 CLASSIFICATION
TOTAL 151.2 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report

Project Information

Sample ID: 16-023 Client: Ottawa County Farms Landfill

Lab ID: DB-26 Project: Hydrogeological Feild investigation
Sampled By: KJV Project No.: 001.01-15-002

Sample Date: 11/10/2015

Tested By: ARM Checked By: KJV

Date: 4-Feb-16 Check Date: 15-Mar-16

Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 6.7% 2.2% 6.2% 37.7% 47 1%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 104'-106'
1" 0.0 100.0%
3" 0.0 XM  Coefficents
3/8" 9.5 96.2% Dso: 0.15
#4 7.3 93.3% Dso.  0.022 Cc: 2.48 Cu: 115.38
#10 56 91.0% | Do 0.0013
#40 15.5 84.8% Atterberg Limits
#100 61.1 ~ 60.2% Liquid Limit: 17
#200 32.9 47 1% Plastic Limit: 9
~ Pan 4.6 Plasticity Index: 8
LBW 112.7 . ATIC
TOTAL | 249.2 Clayey Sand

Engineering & Environmental Solutions

400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-024 Client: Ottawa County Farms Landfill
Lab ID: DB-27 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/27/2015
Tested By: ARM Checked By: KJV
Date: 10-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 0.0% 0.3% 1.6% 5.6% 92.5%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
- Dark Grayish Brown Clay
11/2" 0.0 100.0% 131'-133' Deep
1" 0.0 100.0%
112" 0.0 100.0% m
3/8" 0.0 100.0% | Deo: 0.00687
#4 0.0 100.0% Dso. 0.00127 Cc 0.18 Cu: 5.41
~#10 0.7 99.7% D1o:  0.00127
#40 36 98.1% Atterberg
#100 7.6 94.8% Liquid Limit: 26
#200 52 92.5% Plastic Limit: 14
Pan 0.8 Plasticity Index: 12
LBwW | 208.8 CLASSIFICATION
TOTAL 226.6 Fat Clay
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
16-025 Client: Ottawa County Farms Landfill
DB-28 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/15/2015
Tested By: ARM Checked By: KJV
Date: 4-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 2.6% 3.5% 8.7% 38.3% 46.9%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 163'-165' Deep
1" 0.0 100.0%
34 0.0 LR Coefficents |
3/8" 0.0 100.0% Deo:  0.15
#4 63 | 974% | Daw 00127 Cec 0.83 Cu:  115.38
#10 8.5 93.9% Dio.  0.0013
#40 21.3 - 85.2% Atterberg Limits
#100 61.3 60.1% Liquid Limit: 17
#200 32.2  48.9% Plastic Limit: 8
Pan 3.5 Plasticity Index: 9
LBW 111.0 CLASSIFICATION
TOTAL 244 .1 Clayey Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-35 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 10/7/2015
Tested By: ARM Checked By: KJV
Date: 28-Jan-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.1% 0.4% 1.4% 12.6% 85.4%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 48'-50' Deep
1" 0.0 100.0%
a4 0.0 CONBN cCoefficents
38" 0.0 100.0% Deo:  0.0054
#4 0.3 99.9% Dso. 0.0012 Cc: 022 Cu:  4.50
#10 0.9 99.4% Dio.  0.0012
#40 2.9 98.0% Atterberg Limits
#100 13.9 91.1% Liquid Limit:
#200 1.7 85.4% Plastic Limit:
Pan 0.0 Plasticity Index: 19
LBW 173.3 CLASSIFICATION
TOTAL 203.0 Lean Clay
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-36 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/6/2015
Tested By: ARM Checked By: KJV
Date: 28-Jan-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 0.1% 0.8% 2.3% 20.9% 75.8%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
e 0.0 100.0% 52'-54' Deep
1" 0.0 100.0%
3 0.0 COCSM Coefficents |
3/8" 0.0 100.0% Deo:  0.0114
#4 0.3 99.9% Dso. 0.0013 Cec: 011 Cu: 877
#10 1.9 99.0% Dio.  0.0013
#40 5.3 96.7% Atterberg Limits
#100 26.7 85.0% | Liquid Limit: 26
#200 20.9 75.8% Plastic Limit: 11
Pan 5.7 Plasticity Index: 15
LBW 167.1 : ATIO
TOTAL 2281 | - Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-37 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/7/2015
Tested By: ARM Checked By: KJV
Date: 1-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 01 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.3% 0.6% 2.4% 19.9% 76.9%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
- Dark Grayish Brown Clay
11/2" 0.0 100.0% 48'-50' Deep
- 0.0 100.0%
34" 0.0 100.0%
3/8" 0.0 100.0% Deo:  0.0115
#4 0.5 99.7% Dso:  0.0013 Cc: 0.11 Cu: 8.85
#10 1.1 99.2% Dio:  0.0013
#40 4.7 96.8% Atterberd
77777 ~ #100 20.6 86.4% Liquid Limit: 25
#200 18.8 76.9% Plastic Limit: 10
Pan 4.7 Plasticity Index: 15
LBW 147.7 CLASSIFICATION
TOTAL 198.1 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-38 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/5/2015
Tested By: ARM Checked By: KJV
Date: 1-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.3% 1.8% 3.6% 16.5% 77.8%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 60'-62' Deep
1" 0.0 100.0%
34 0.0 COCSM  Coefficents |
3/8" 0.0 100.0% Deo:  0.069
- #4 0.6 99.7% Ds. 0.0048 Cc: 026  Cu:  53.08
#10 37 97.9% Dio:  0.0013
#40 7.4 94.3% Atterberg
#100 27 93.0% Liquid Limit: 20
#200 31.4 77.8% Plastic Limit: 9
Pan 6.2 Plasticity Index: 11
LBW 154.1 i : ATIC
TOTAL 206.1 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-39 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 10/7/2015
Tested By: ARM Checked By: KJV
Date: 2-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
2.2% 0.1% 0.6% 2.2% 33.5% 61.4%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
B Dark Grayish Brown Clay
11/2" 0.0 100.0% 50'-52' Deep
1" 0.0 100.0%
3/4" 5.4 97.8% oJ:
3/8" 0.0 97.8% Deo.  0.063
#4 0.2 97.7% Ds. 0.00132 Cc: 0.02 Cu: 4773
#10 15 97.1% Dio: 0.00132
#40 5.3 94.9% Atterberg Limits
#100 40.8 77.9% Liquid Limit: 24
#200 40.0 61.4% Plastic Limit: 10
i Pan 6.1 Plasticity Index: 14
LBW 141.8 N CLASSIFICATION
- TOTAL 2411 Sandy Lean Clay
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: SB-40 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/12/2015
Tested By: ARM Checked By: KJV
Date: 2-Feb-16 Check Date: 15-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 1.4% 1.2% 2.3% 20.5% 74.5%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Dark Grayish Brown Clay
11/2" 0.0 100.0% 48'-50' Deep
1" 0.0 100.0%
34" 0.0 L Coefficents
3/8" 2.3 99.2% Deo:  0.00615
#4 1.7 98.6% Dso:  0.00315 Cc: 1.24 Cu: 4.73
#10 3.6 97.4% Dio:  0.0013
#40 6.6 95.1% Atterberg Limits
#100 30.8 84.4% Liquid Limit: 23
#200 28.4 74.5% Plastic Limit: 9
Pan 3.1 Plasticity Index: 14
LBW 212.0 CLASSIFICATION
- TOTAL 288.6 Lean Clay with Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report

Project Information

Sample ID: 16-0001 Client: Ottawa County Farms Landfill

Lab ID: DB-24 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002

Sample Date: 10/29/2015

Tested By: ARM Checked By: KJV
Date: 20-Jan-16 Check Date: 16-Mar-16

Grain Size Analysis
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% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
3.3% 14.5% 10.3% 25.1% 36.9% 9.9%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Silty Sand
11/2" 0.0 100.0%
1" 0.0 100.0%
112" 7.3 XM  Coefficents |
3/8" 5.0 94.4% Deo: 1.21
#4 27.2 82.2% Dso. 0.29 Cc: 0.93 Cu: 16.13
- #10 227 71.9% Dio:  0.075
#40 55.6 46.8% Atterberc
#100 74.4 132% Liquid Limit:
#200 7.2 9.9% Plastic Limit:
Pan 1.6 Plasticity Index:
LBW 20.4 CLASSIFICATION
TOTAL 221.4 Well Graded Sand With Silt and Gravel

Engineering & Environmental Solutions

400 136th Avenue Building 100, Suite B Holland M1,49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-002 Client: Ottawa County Farms Landfill
Lab ID: DB-25 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 11/4/2015
Tested By: ARM Checked By: KJV
Date: 5-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
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0/0106 10 1 Grain Size 0.1 ‘ 0.01 ‘ ‘ 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
3.9% 21.9% 21.8% 22.7% 21.2% 8.6%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% 148'-150', 154-156', 160'-162' Deep
1" 0.0 100.0%
112 146 XM Coefficents |
3/8" 205 90.6% Deo: 25
#4 61.6 74.2% Ds. 0425 Cc 0.66 Cur 2273
#10 81.8 52.4% Dio:  0.11
_ #40 85.1 29.8% Atterberg Limits
#100 67.7 11.7% Liquid Limit:
#200 11.9 8.6% Plastic Limit:
Pan 7.3 Plasticity Index:
LBW 248 . ATIO
TOTAL 375.3 Well Graded Sand with Silt and Gravel
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-003 Client: Ottawa County Farms Landfill
Lab ID: DB-26 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 11/13/2015
Tested By: ARM Checked By:
Date: 5-Jan-16 Check Date:
Grain Size Analysis
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% Gravel % Sand % Fines

Coarse Fine Coarse | Medium Fine
0.0% 0.1% 0.9% 18.1% 68.4% 12.5%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% 150'-152', 154'-156', 158'-160", 166'-163' Deep
o 0.0 100.0%
34 0.0 ULV Coefficents
3/8" 0.0 100.0% Deo:  1.45
#4 0.3 99.9% Dso: 0.6 Ce: 4.51 Cu:  26.36
#10 2.6 99.0% Dio:  0.055
#40 52.2 - 80.9% Atterberg Limits
#100 165.1 23.8% Liquid Limit:
#200 327 12.5% Plastic Limit:
. Pan 9.6 Plasticity Index:
LBW 26.5 CLASSIFICATION
TOTAL 289.1 Well Graded Sand with Silt
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: SB-27 Client: Ottawa County Farms Landfill
Lab ID: 16-004 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/27/2015
Tested By: ARM Checked By: KJVv
Date: 27-Jul-07 Check Date: 16-Mar-16
Grain Size Analysis
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100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
7.9% 18.7% 9.4% 12.2% 40.4% 11.4%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
- Brown Sand
11/2" 0.0 100.0% 80'-84', 86'-87' Deep
1" 0.0 100.0%
e 247 92.1% D€e
3/8" 18.5 86.1% | Deo: 169
#4 397 73.3% Dao:  0.17 Cc: 0.23 Cu: 23.15
#10 29.1 64.0% Dio:  0.073
#40 37.8 51.8% Atterberg
#100 104.7 18.1% Liquid Limit:
#200 20.9 11.4% Plastic Limit:
Pan 53 Plasticity Index:
LBW 7 30.0 ; ATIC
TOTAL 3108 Well Graded Sand With Silt and Gravel
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-005 Client: Ottawa County Farms Landfill
Lab ID: DB-28 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/15/2015
Tested By: ARM Checked By: KJV
Date: 6-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
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0/100 10 1 Grain Size 01 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 12.8% 18.3% 26.3% 30.2% 12.4%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
§ Brown Sand
) 11/2" 0.0 100.0% 143'-149' Deep
1" 0.0 100.0%
172" 0.0 100.0% :
3/8" 7.3 97.0% Deo:  1.82
#4 23.8 87.2% Dy 028  Cc 0.81 Cu:  34.34
#10 44.3 68.9% Dio:  0.053
#40 63.7 42.6% Atterberg
#100 59.0 18.2% Liquid Limit:
#200 14.1 12.4% Plastic Limit:
Pan 7.3 Plasticity Index:
LBW 22.7 CLASSIFICATION
TOTAL 242.3 Well Graded Sand With Silt
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-006 Client: Ottawa County Farms Landfill
Lab ID: SB-38 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 10/5/2015
Tested By: ARM Checked By: KJV
Date: 14-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
100% 4‘\_} ; § g g . ¢ * 3 S
i ¢
90%
80% |
70%
H o
1 [=
B0% o L B
i s
50% ! o
1 c
] (]
40% : e
¢ K
30%
20% i “ -
10% ;n T N @ y ‘d $ A * e ¢
iy obr o ¥ o s
O%106 ;0 1 Grain Size 0.1' 0.01 ‘ ‘ 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse | Medium Fine
0.0% 0.3% 0.1% 4.5% 76.9% 18.1%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% 104'-106', 109'-111' Deep
1" 0.0 100.0%
12" 0.0 CXZMM  Cooftcents |
3/8" 0.0 100.0% Deo:  0.28
#4 0.8 99.7% Dso:  0.11 Ce: 2.40 Cu: 15.56
#o0 0.2 99.6% Dio.  0.018
#40 10.7 95.0% Atterberg Limits
#100 139.9 35.7% Liquid Limit:
#200 41.6 18.1% Plastic Limit:
Pan 171 Plasticity Index:
LBw 256 - CLASSIFICATION
~ TOTAL 235.9 Clayey Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-007 Client: Ottawa County Farms Landfill
Lab ID: SB-43 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 12/156/2015
Tested By: ARM Checked By: KJV
Date: 14-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
8§ % &b 3 g 5] 8
100% <= % < = O ** o o
' °
90% | 5 ;
80% i !
70%
E=]
o
60% — =
E g
50% + e_.'
1 1=
1 @
40% 1 [
&
30%
20% ! L
" ' & e o
e i3 ¥ 4 g i § trei e,
0%100 ‘ - 10 1 Grain‘Size l 0.1‘ ' ‘ ‘ 001 (T.O01
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.7% 2.7% 5.2% 71.9% 19.4%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% 111.2-112.4', 114.1-114.6', 115-115.5', 116-117"'
1" 0.0 100.0%
112" 0.0 (DR cCoefficents
3/8" 0.0 100.0% Deo. 1.21
#4 1.8 99.3% Dso. 0.1 Ce: 056  Cu: 6722
#10 6.5 96.6% Dio.  0.018
#40 12.8 91.4% Atte :
#100 126.4 39.5% Liquid Limit:
#200 49.0 19.4% Plastic Limit:
Pan 17.7 Plasticity Index:
LBW 29.7 CLASSIFICATION
TOTAL 243.9 Clayey Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland M1, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-008 Client: Ottawa County Farms Landfill
Lab ID: SB-41 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 11/23/2015
Tested By: ARM Checked By: KJV
Date: 13-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
& - % &k i g 8 3
100% (- e i 3 >
¢ L :
90%
. 4
80% e
70%
>
o~
60% B
® ! @
50% F . &
; §
40% 1 e
&
30%
¢
20% 1
10% ;':' ot ™ o 4 -
?qr - i % . ® ¢ o066 ! o .
06100 10‘ o 1 Grain Size 0.1 0.01 - 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
9.5% 21.2% 19.9% 23.8% 18.4% 7.2%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
e 0.0 100.0% 66'-68', 70'-72', 78'-80' Deep
3/4" 184 93.6%
112" 8.9 90.5%
3/8" 17.4 84.5% Deo:  3.38
#4 43.6 69.4% Ds. 221 Cc: 9.63 Cu: 2253
#10 57.3 49.5% Dio.  0.15
#40 68.6 25.7% Atterberg
#100 45.8 9.8% Liquid Limit:
#200 7.3 7.2% Plastic Limit;
Pan 4.5 Plasticity Index:
LBW 16.4 CLASSIFICATION
TOTAL 288.2 Well Graded Sand with Silt and Gravel
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report
Project Information
Sample ID: 16-009 Client: Ottawa County Farms Landfill
Lab ID: SB-42 Project: Hydrogeological Feild Investigation
Sampled By: ARM Project No.: 001.01-15-002
Sample Date: 12/14/2015
Tested By: ARM Checked By: KJV
Date: 27-Jul-07 Check Date: 16-Mar-16
Grain Size Analysis
o D - 3 g 8
T L 2
90% !
: M 4
80%
¢
70%
H 2]
o
60% — _ =
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50% E
f=
[+
40% e
&
30% !
H ®
20% H
% |- & N [~ ) ® L 3 ¢
bl Fis ¥e 3 i i q el e
0/0100 ' o 18 ' 1 - Grain Size 0.1 ‘ 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 4.6% 9.1% 2.8% 52.6% 30.9%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% | 77'-78', 80'-84' Deep
1" 0.0 100.0%
3 0.0 100.0%
3/8" 2.4 99.1% Deo:  0.11
#4 10.6 95.4% Ds. 0075 Cc 4.26 Cu: 9.17
77777 #10 256 86.3% Dio:  0.012
B #40 7.9 83.5% Atterberg
#100 28.7 73.3% Liquid Limit:
#200 119.7 309% Plastic Limit:
Pan 45.7 ) Plasticity Index:
LBW 414 , ATIO
TOTAL 282.0 N Clayey Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




Soil Classification Report

10-010

Project Information

Client:

Ottawa County Farms Landfill

SB-44 Project: Hydrogeological Feild Investigation
Sampled By: KJV Project No.: 001.01-15-002
Sample Date: 12/18/2015
Tested By: ARM Checked By: KJV
Date: 18-Jan-16 Check Date: 16-Mar-16
Grain Size Analysis
100% * +3 § $ . Y 3 : g § ‘ ;
: g :
90% ! :
80% |
70% - !
[
o
60% [— ‘B
g
50% - &
8
40% o
: &
30% ;
i 4
20% ! i
i >
10% | B e N 2 > S
L 5 & & 3 3 3
s T 3 “3 H 1 % 6 eeelae .
100 10 1 Grain Size 0.1 0.01 0.001
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine
0.0% 0.0% 0.2% 0.6% 73.7% 25.5%
Sieve Weight Retained Percent Sample Description
Size (grams) Passing
Brown Sand
11/2" 0.0 100.0% 113'-116' Deep
1" 0.0 100.0%
112 0.0 100.0% m
3/8" 0.0 100.0% Deo:  0.38
i #4 0.1 100.0% Ds. 0086 Cc: 0.22 Cu: 4.37
#10 0.5 99.7% Dio.  0.087
#40 1.3 99.2% Atterberg
~ #100 445 80.2% Liquid Limit:
- #200 128.1 25.5% Plastic Limit:
Pan 421 Plasticity Index:
LBW 17.7 CLASSIFICATION
TOTAL 234.3 Clayey Sand
Engineering & Environmental Solutions
400 136th Avenue Building 100, Suite B Holland MI, 49424
www.goEESolutions.com




TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
__ AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SuzHOU -

CHINA

Particle Size Analysis for Soils

Client:  Weaver Consultants Group
Project: Ottawa County Farms Expansion
Sample: DB-24 (22-24)

TRI Log#: 19733.1

Test Method: ASTM D422

Sieve Sizes
3" 2" 3/4" 3/8" 4 10 20 40 60 100 200
100 BB EE—H—"— D—-El—u-_
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it
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c 50 1 \
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1
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o
25 A
0 P e e
100 1 0.1 0.01 0.001
Particle Size (mm)
Sieve Analysis
s s yP Pase USCS Classification Silt (ML)
. ieve Size ercent Passing (ASTM D2487)
3in. (76.2 mm) 100.0
2in. 50.8 mm 100.0 As-Received
' ( ) , N (ASTM D2216) -
1.5in. (38.1 mm) 100.0 Moisture Content (%)
1in. (25.4 mm) 100.0 Atterberg Limits Liquid Limit (3 pt) 43
3/4 in. (19.0 mm) 100.0 (ASTM D4318, Plastic Limit 31
1/2in. (12.7 mm) 100.0 Method A : Multipoint) Plastic Index 12
3/8 in. (9.51 mm) 100.0 Notes: Specimen was air dried, 3 point Liquid Limit procedure was used.
No. 4 (4.76 mm) 99.9 (NL = No Liquid Limit, NP = No Plastic Limit)
No.10  (2.00 mm) 99.8 Specific Gravity (ASTM D854) 2.61
No.20  (0.841 mm) 99.7 Organic Content (%) (ASTM D2974) --
No.40  (0.420 mm) 99.5 Carbonate Content (%) (ASTM D4373) --
No. 60 (0.250 mm) 99.0
No. 100  (0.149 mm) 98.3
No.200 (0.074 mm) 97.6
Hydrometer Analysis
Particle Size Percent Passing
0.005 mm 68.6 Jeffrey A. Kuhn, Ph.D., P.E., 4/8/2016
0.002 mm 58.3 Quality Review/Date

Tested by: KH & PC

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.

9063 BEe CAVES RD. — AUSTIN, TX 78733 — USA | PH: BOO.B880.TEST OR 512.263.2101




TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
__ AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SuzHOU -

CHINA

Particle Size Analysis for Soils

Client:  Weaver Consultants Group
Project: Ottawa County Farms Expansion
Sample: DB-27 (20-22 & 22-24)

TRI Log#: 19733.2

Test Method: ASTM D422

Sieve Sizes
3" 2" 3/4" 3/8" 4 10 20 40 60 100 200
100 HHEHHHHH—— = E'-";"E‘*EL\
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“El
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£ 50 ]
e
[¢B]
o

25

0 e EE—— EE—
100 1 0.1 0.01 0.001

Sieve Analysis

Particle Size (mm)

USCS Classification

(ASTM D2487) Lean clay (CL)

As-Received

. (ASTM D2216) --
Moisture Content (%)

Atterberg Limits Liquid Limit (3 pt) 48
(ASTM D4318, Plastic Limit 23
Method A : Multipoint) Plastic Index 25

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used.
(NL = No Liquid Limit, NP = No Plastic Limit)

Specific Gravity (ASTM D854) 2.69

Organic Content (%) (ASTM D2974) --

Carbonate Content (%) (ASTM D4373) --

Sieve Size Percent Passing

3in. (76.2 mm) 100.0
2in. (50.8 mm) 100.0
1.5in. (38.1 mm) 100.0
1in. (25.4 mm) 100.0
3/4in. (19.0 mm) 100.0
1/2'in. (12.7 mm) 100.0
3/8in. (9.51 mm) 100.0
No. 4 (4.76 mm) 99.9
No. 10 (2.00 mm) 99.7
No. 20 (0.841 mm) 99.6
No. 40 (0.420 mm) 99.4
No. 60 (0.250 mm) 98.7
No. 100  (0.149 mm) 97.6
No.200 (0.074 mm) 96.2

Hydrometer Analysis

Particle Size Percent Passing
0.005 mm 72.6
0.002 mm 61.1

Jeffrey A. Kuhn, Ph.D., P.E., 4/8/2016
Quality Review/Date
Tested by: KH & PC

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.

9063 BEe CAVES RD. — AUSTIN, TX 78733 — USA | PH: BOO.B880.TEST OR 512.263.2101




TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
__ AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SUZHOU - CHINA

Particle Size Analysis for Soils

Client:  Weaver Consultants Group TRI Log#: 19733.3
Project: Ottawa County Farms Expansion Test Method: ASTM D422
Sample: DB-27 (42-44)
Sieve Sizes
3" 2" 314" 3/8" 4 10 20 40 60 100 200
100 BB EeE—=—T7FF E--uﬂ
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Particle Size (mm)
iave Analvsi
s s Sleve Ana yils Bass USCS Classification Lean clay (CL)
. ieve Size ercent Passing (ASTM D2487) \
3in. (76.2 mm) 100.0
2in. 50.8 100.0 - i
in ( mm) .As Received (ASTM D2216) .
1.5in. (38.1 mm) 100.0 Moisture Content (%)
1in. (25.4 mm) 100.0 Atterberg Limits Liquid Limit (3 pt) 44
3/4 in. (19.0 mm) 100.0 (ASTM D4318, Plastic Limit 22
1/2in. (12.7 mm) 100.0 Method A : Multipoint) Plastic Index 22
3/8 in. (9.51 mm) 100.0 Notes: Specimen was air dried, 3 point Liquid Limit procedure was used.
No. 4 (4.76 mm) 99.9 (NL = No Liquid Limit, NP = No Plastic Limit)
No.10  (2.00 mm) 99.7 Specific Gravity (ASTM D854) 2.60
No.20  (0.841 mm) 99.3 Organic Content (%) (ASTM D2974) --
No.40  (0.420 mm) 98.4 Carbonate Content (%) (ASTM D4373) --
No. 60 (0.250 mm) 95.7
No. 100  (0.149 mm) 921
No.200 (0.074 mm) 89.0
Hydrometer Analysis
Particle Size Percent Passing
0.005 mm 68.9 Jeffrey A. Kuhn, Ph.D., P.E., 4/8/2016
0.002 mm 58.9 Quality Review/Date

Tested by: KH & PC

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.

9063 BEe CAVES RD. — AUSTIN, TX 78733 — USA | PH: BOO.B880.TEST OR 512.263.2101



TESTING, RESEARCH, CONSULTING AND FIELD SERVICES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SUZHOU - CHINA

Hydraulic Conductivity

Client: Weaver Consultants Group
Project: Ottawa County Farms Expansion
Sample ID: DB-24 (22-24)

1.E-02

1.E-03 A
1.E-04 A
1.E-05 +
1.E-06
1.E-07 A

B\E—~r‘ e
1.E-08 1 = H—+F]

1.E-09 A

Hydraulic Conductivity (cm/sec)

1.E-10 ; ; ; ; ; ;

Time (min)

Specimen Image

Note: Permeation measurements were made with a mercury U-
tube.

Page 1of 1

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI Log #: 19733
ASTM D5084
Test Method: Method F
Initial Values
Sample Condition Undisturbed
Diameter (in) 2.83
Height (in) 1.70
Initial Mass (g) 363.2
Sample Area (in%) 6.29
Water Content (%) 23.2
Total Unit Weight (pcf) 129.0
Dry Unit Weight (pcf) 104.7
Specific Gravity (ASTM D854) 2.61
Degree of Saturation 109.0
Void Ratio 0.56
Porosity 0.36
1 Pore Volume (cc) 62.7
Eff. Confining Stress (psi) 5.0
B-Value Prior to Permeation 0.98
Time Hydraulic Conductivity,
Kat20°C
Min cm/s
11.0 1.7E-08
15.4 1.6E-08
25.6 1.5E-08
314 1.3E-08
Average, Last 2
Rezdings 1.4E-08

Jeffrey A. Kuhn, Ph.D.,

P.E., 3/10/2016

Analysis & Quality Review/Date
Testing Performed By: SOC & LC

TRI ENVIRONMENTAL, INC.
9063 Bee CAVES RD. - AUSTIN, TX 78733 - USA | PH: BO0.8B80.TEST OR 512.263.2101




TESTING, RESEARCH, CONSULTING AND FIELD SERVICES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SUZHOU - CHINA

Hydraulic Conductivity

Client: Weaver Consultants Group TRI Log #: 19733
ject: tt ty F E i
Project Ottawa County Farms Expansion Test Method: ASTM D5084
Sample ID: DB-27: (20-22 & 22-24) Method F
Initial Values
LE-02 Sample Condition Undisturbed
Diameter (in) 2.81
LE03 Height (in) 1.46
1.E-04 1 Initial Mass (g) 317.5
Sample Area (in%) 6.21
1.E-05 4
Water Content (%) 15.7
1.E-06 1 Total Unit Weight (pcf) 133.3

1e-07 | Dry Unit Weight (pcf) 115.2
Specific Gravity (ASTM D854) 2.69

1.E-08 A
92.6

Degree of Saturation

Hydraulic Conductivity (cm/sec)

1.E-09 Void Ratio 0.46
1E-10 [ [ ‘ ‘ ‘ ‘ Porosity 0.31
0 5 10 15 20 25 30 35 1 Pore Volume (cc) 46.6
Time (min) Eff. Confining Stress (psi) 5.0
B-Value Prior to Permeation 0.98
Specimen Image
, Hydraulic Conductivity,
Time
Kat20°C
Min cm/s
14.9 1.2E-08
19.7 1.3E-08
26.1 1.0E-08
34.0 8.5E-09
A Last 2
. . verage,. as 9.4E-09
Note: Permeation measurements were made with a mercury U- Readings

tube.

Jeffrey A. Kuhn, Ph.D., P.E., 3/10/2016
Analysis & Quality Review/Date
Testing Performed By: SOC & LC

Page 1of 1

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 Bee CAVES RD. - AUSTIN, TX 78733 - USA | PH: BO0.8B80.TEST OR 512.263.2101



TESTING, RESEARCH, CONSULTING AND FIELD SERVICES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SC - USA | GOLD COAST - AUSTRALIA | SUZHOU - CHINA

Hydraulic Conductivity

Client: Weaver Consultants Group TRI Log #: 19733
Project: Ottawa County Farms Expansion ASTM D5084
J Y P Test Method:
Sample ID: DB-27: (42-44) Method F
Initial Values
1LE-02 Sample Condition Undisturbed
Diameter (in) 2.75
= Height (in) 155
é 1E-04 | Initial Mass (g) 303.4
e Sample Area (in%) 5.94
> LE-05 A
jg Water Content (%) 23.0
é 1E-06 1 Total Unit Weight (pcf) 125.8
S 1E07 J]SS\E\E\D Dry Unit Weight (pcf) 102.2
(&)
= Specific Gravity (ASTM D854 2.60
2 1E08 - = = —1] P A , )
= Degree of Saturation 101.9
T 1E09 Void Ratio 0.59
1E-10 ‘ ‘ ‘ ‘ ‘ ‘ Porosity 0.37
0 5 10 15 20 25 30 35 1 Pore Volume (cc) 55.7
Time (min) Eff. Confining Stress (psi) 5.0
B-Value Prior to Permeation 0.98
Specimen Image
, Hydraulic Conductivity,
Time
Kat20°C
Min cm/s
134 1.9E-08
19.2 1.2E-08
24.9 1.3E-08
313 1.2E-08
A Last 2
. . verage,. as 1.2E-08
Note: Permeation measurements were made with a mercury U- Readings
tube.

Jeffrey A. Kuhn, Ph.D., P.E., 3/10/2016
Analysis & Quality Review/Date
Testing Performed By: SOC & LC

Page 1of 1

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.

9063 BeEe CAVES RD. — AUSTIN, TX 78733 — USA I PH: B00.880.TEST orR 512.263.2101
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ELL ENGINEERING, INC.

SOIL TESTING DATA

A total of 20 soil samples were submitted for physical soil testing at Dell's soil testing laboratory.
Grain size distribution by sieve and hydrometer tests were conducted in accordance with ASTM
Method D422. Tests for Atterburg Limits (ASTM D4318) and subsequent soil classifications
(ASTM D2487) were performed. Hydraulic conductivity tests were performed on five of the
samples in accordance with ASTM D5084 (as modified by Part 115).

e:, Printed on Recycled Paper



DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318—84)

-

20 25 30 40 50 60 80 100

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-1
Project Number: 940387 Depth of Sample: 2830
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7/5/94
Personnel: JAG Date Analyzed: 7/25/94
Soil Classification: CL—-SANDY LEAN CLAY
Liquid Limits Determination
Can Number: 3 4 6 11 14
Weight of Wet Soil + Can: 33.90 28.30 28.10 29.30 26.10
Weight of Dry Soil + Can: 29.60 24.50 24.30 25.60 23.00
Weight Of Can: 14.00 11.20 11.30 13.90 13.90
Weight of Dry Soil: 15.60 13.30 13.00 11.70 9.10
Weight of Moisture: 4.30 3.80 3.80 3.70 3.10
Water Content, (W%): 27.56 28.57 29.23 31.62 34.07
Number of Blows, (N): 32 27 24 20 14
Plastic Limits Determination
Can Number: 1 2 7 ) 12
Weight of Wet Soil + Can: 27.90 28.00 24.80 22.80
Weight of Dry Soil + Can: 26.10 25.90 23.30 21.30
Weight of Can: 14.30 12.00 14.00 11.50
Weight of Dry Soil: 11.80 13.90 9.30 9.80
Weight of Moisture: 1.80 2.10 1.50 1.50
Water Content, (W% =wp): 15.25 15.11 16.13 15.31
Average Water Content = 15.4%
Water Content (w%)
34—
321 )
— Liquid Limit =
30 — \ Plastic Limit =
. \ Plasticity Index =
28 I N
0

Number of Blows, N

29.5%
15.4%
14.1%



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring

940387
0004

Dell Engineering, Inc.

JAG

CL-SANDY LEAN CLAY

482.2
882.2

Depth of Sample:

Sample Source:
Date Analyzed:

DB-1

28-30’ BGS
SHELBY TUBE
7/25/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 6.80 1.70 1.70 98.30
#10 10.00 2.50 4.20 95.80
#40 13.20 3.30 7.50 92.50
#100 52.80 13.20 20.70 79.30
#200 40.80 10.20 30.90 69.10
PAN 0.40 69.05 99.95 0.00
TOTAL 124.00 99.95 - -

% Gravel = 1.70

% Coarse Sand = 2.50

% Medium Sand = 3.30

% Fine Sand = 23.40

% Silt or Clay = 69.05

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.




NOILNgIY1lSId 3ZIS 3101Ldvd

£9Z6—¥Z¥6¥ UOBYOIN ‘puojiol ‘enueAy gzl TGEL ©
Bujjinsuo) [ojueWIUOIAUZ o DBupesuibul D

GNVS HLIM AVID AVID NVHAT AQNVS-TD ,0€-8¢ - 1-49d
NOLWLJI¥OS3Q T0S NOLLYOLIISSY1O WLSY HLd3a ‘ON F1dWYS ‘ON ONIHoB
S0°69 (/AR 4 og"¢ 06°¢ 0L°1

AVIO ¥O 17IS ANYS 3NUd ONYS NNIa3n aNYS 3SH¥Y0D 1BAYHO

3ZI1s 3IN0ILdvd

L Q
.l

%6/1/6 aiva

I8E0%6 -on oor

002 e]e]

3ZIS 3A3IS QYVANVLS 's'n

“¥ oot

INI “ONIIAANIONT T1HA 4D

PERCENT FINER BY WEIGHT

<9201035> 8635701




DELL ENGINEERING, INC.

HYDROMETER
(ASTM D—422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-1
Project Number: 940387 Depth of Sample: 28-30
Task Number: 0004 Sample Source: Shelby Tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/5/94
Personnel: JAG Date Analyzed: 7/26/94

Soil Classification: CL-SANDY LEAN CLAY

—— SAMPLE INFORMATION --
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.67
Total Percent Fines = 69.05% Test Sample Fraction Used — Passing # 40 Sieve

Diameter.

7/26/94(10:00|  025| 20 45 0.0 9| 777 702 46| 8915| 35.66| 0.0824
05| 20 43 0.0 37| 737 66.6 44| 9243| 1849| 0.0593

10:01 1 20 42 0.0 36 71.7 64.8 43| 9.407 941 0.0423

10:02 2 20 41 0.0 35 69.7 63.0 42| 9.571 4.79 0.0302

10:04 4 20 40 0.0 34 67.7 61.2 41| 9.735 2.43 0.0215

10:08 8 20 37 0.0 31 61.8 55.8 38 10.23 1.28 0.0156

10:15 5] 20 36 0.0 30| 59.8 54.0 37| 1039| 069| 00115

10:30 30| 20 34 0.0 28| 558 50.4 35| 1072| 036] 00082

11:00 60| 20 32 0.0 26| 518 46.8 33| 11.05| 0.18]  0.0059

12:00 120 20 30 0.0 24| 418 432 31| 1138] 009] 0.0042

14:00 240| 20 27 0.0 21| 418 37.8 28| 11.87| 005 00031

18:00 480| 20 24 0.0 18] 359 324 25| 1236] 003] 0.0022
7/27/94/10:00 1440 20 21 0.0 15 29.9 27.0 22| 12.85 0.01 0.0013
7/28/94/10:00|  2880| 20 16 0.0 0] 199 18.0 17| 1400| 000 0.0010

Correction for Gs = 1.00
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) = 0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 76.41%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9037

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all

particles which passed the #200 sieve during the sieve analysis.



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

HYDRAULIC CONDUCTIVITY
(FLEXIBLE-—WALL PERMEAMETER)
(ASTM D-5084)

LAIDLAW WASTE SYSTEMS Sample Location:
940387 Depth of Sample:
0004 Sample Source:
Dell Engineering, Inc. Date Collected:
JAG Report Date:

CL—-SANDY LEAN CLAY

DB-1
28-30’ BGS
Shelby Tube
7/5/94
8/19/94

——SAMPLE INFORMATION——
Soil Type: CLAY Permeameter #: 6
Height (cm): 4.8 Permeant: 01 N CASO4
Diameter (cm): 72 Upper Burette Area: 2.075
Area (cm " 2): 40.7 Upper Burette Pressure (psi): 25.0
Volume (cm ™ 3): 1954 Lower Burette Area (cm ™ 2): 2.083
Initial Weight (grams): 4543 Lower Burette Pressure (psi): 27.0
Initial Moisture Content: 16.60% Chamber Pressure (psi): 30.0
Final Weight (grams): 454.10 Pressure Gradient: 293
Final Moisture Content: 16.50% alpha: 0.123
Specific Gravity: 2.67
0 49.6 8.0 160.8 0 0 - - 210 -

2820 46.6 12.8 157.1 2820 169200 | 24E-02 1.71E—08 21.0, 1.67E-08

3360 45.8 13.8 156.2 540 32400, S5.5E-03 2.09E—08 21.0| 2.04E-08

4260 44.4 15.2 1549 900 54000 8.7E—-03 1.97E-08 210| 1.92E-08

4620 44.0 154 154.6 360 21600, 1.9E-03 1.06E—08 210| 1.04E-08

4740 43.8 15.6 154.4 120 7200| 1.2E-03 2.12E—-08 21.0| 2.07E-08

8580 38.0 21.2 148.9 3840| 230400 3.6E—02 1.93E-08 21.0| 1.88E—08

9120 372 22.0 148.1 540 32400 5.2E-03 1.96E—08 21.0| 1.92E-08

10020 36.0 23.2 147.0 900 54000, 7.8E-03 1.78E—08 21.0) 1.74E-08

10320 35.6 23.8 146.5 300 18000 3.3E-03 2.24E-08 21.0| 2.18E-03

12900 32.0 274 143.0 2580 154800 | 24E-02 1.90E—08 210, 1.85E-08

14580 29.6 29.8 140.7 1680 100800 1.6E—02 1.98E—08 210 1.93E-08

18380 24.0 354 1353 3800 228000, 3.9E-02 2.10E-08 21.0| 2.05E-08

21540 20.4 39.2 131.8 3160 189600 | 2.7E--02 1.73E—08 21.0] 1.68E-03

24420 16.8 43.0 128.2 14100 846000 1.3E-01 1.93E—-08 21.0| 1.89E-08
Average Stabilized Permeability, K(cm/sec) = 1.85E—-08

Notes:

1. N.A. = Not available
2. — = Averaging ended




[ LL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

LAIDLAW WASTE SYSTEMS

F Hject Name:

940387 Task Number: 0004

Activity Number:

Project Number:

Personnel: JAG

Date: 7/25/94

L :ation of Test:__ DELL ENGINEERING, INC. Sample Source:

SHELBY TUBE

Soil Classification: CL - SANDY LEAN CLAY

Sample Boring:

DB-1

Depth of Sample:_28 - 30’ BGS

TEST NUMBER: 1 2
i ’olumetric Flask Number 2 2
Volume of Flask 500.0 500.0
] Veight of Flask + Water Filled to Mark, W, (g) 677.6 677.6
Weight of Flask + Soil + Water Filled to Mark, W, (g) 709.0 708.7
i Veight of Dry Soil, W; (g) 50.0 50.0
i Temperature of Test, T, *C 20.0 20.0
i, @T, "C) = W, 2.69 2.65
W, + Wy)- W,
i ‘emperature Correction Factor, K 1.0 1.0
G, (at20 ‘C) =KxG, (T C) 2.69 2.65




DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring

940387
0004

Dell Engineering, Inc.

JAG

Depth of Sample:

Sample Source:
Date Analyzed:

CLAYEY SAND WITH GRAVEL

1010.0
1272.1

DB-1
159—-161’ BGS
JAR

7/29/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 56.2 21.4 21.4 78.6
#4 13.30 5.07 26.52 73.48
#10 7.20 2.75 29.26 70.74
#40 11.90 4.54 33.80 66.20
#100 89.50 34.15 67.95 32.05
#200 39.50 15.07 83.02 16.98
PAN 1.40 17.09 100.11 0.00
TOTAL 219.00 100.11 - -

% Gravel = 26.52

% Coarse Sand = 2.75

% Medium Sand = 4.54

% Fine Sand = 49.22

% Silt or Clay = 17.09

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No definite classification can be made because there was insufficient material
to run Atterburg limits and hydrometer.

262.10
218.70
43.40

16.56
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DELL ENGINEERING, INC.

Project Name:

Project Number:

Task Number:

Location of Test:

Personnel:

ATTERBERG LIMITS DETERMINATION
(ASTM D4318—-84)

LAIDLAW WASTE SYSTEMS

Soil Classification:

Sample Boring:

DB-1

Number of Biows, N

940387 Depth of Sample: 179-181",189—191°,199-201
0004 Sample Source: JAR
Dell Engineering, Inc. Date Collected: 717194
JAG Date Analyzed: 8/3/94
SC-CLAYEY SAND
Liquid Limits Determination
Can Number: 1 7 6 12 13 18
Weight of Wet Soil + Can: 34.70 33.90 30.40 28.30 33.20 35.20
Weight of Dry Soil + Can: 31.90 31.40 27.90 26.20 30.70 32.20
Weight Of Can: 14.40 14.00 11.30 11.60 14.50 12.00
Weight of Dry Soil: 17.50 17.40 16.60 14.60 16.20 20.20
Weight of Moisture: 2.80 2.50 2.50 2.10 2.50 3.00
Water Content, (W%): 16.00 14.37 15.06 14.38 15.43 14.85
Number of Blows, (N): 13 28 23 32 20 19
Plastic Limits Determination
Can Number: 4 9 25
Weight of Wet Soil + Can: 21.60 24.50 21.80
Weight of Dry Soil + Can: 20.50 23.30 20.80
Weight of Can: 11.30 14.00 12.60 |’
Weight of Dry Soil: 9.20 9.30 8.20
Weight of Moisture: 1.10 1.20 1.00
Water Content, (W =wp): 11.96 12.90 12.20
Average Water Content = 12.4%
Water Content (w%)
17 —
16 [
A B . Liquid Limit = 14.7%
— Plastic Limit = 12.4%
15 [ o™
— \\ Plasticity Index = 2.3%
L Q
14 [— >~
10 20 25 30 40 50 60 80 100



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Number

940387
0004

Dell Engineering, Inc.

JAG

SC—-CLAYEY SAND

602.5
902.5

Depth of Sample:

Sample Source:
Date Analyzed:

DB-1

179-181’,189-191",199-201

JAR
8/4/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 22.10 7.37 7.37 92.63
#10 8.80 2.93 10.30 89.70
#40 17.40 5.80 16.10 83.90
#100 83.10 27.70 43.80 56.20
#200 39.70 13.23 57.03 42.97
PAN 0.30 42.50 99.53 0.00
TOTAL 171.40 99.53 -

% Gravel = 7.37

% Coarse Sand = 2.93

% Medium Sand = 5.80

% Fine Sand = 40.93

% Silt or Clay = 42.50

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

300.00
172.80
127.20

42.40
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Number: DB-1

Project Number: 940387 Depth of Sample: 179-181,189-191,199-201
Task Number: 0004 Sample Source: jar

Location of Test: Dell Engineering, Inc. Date Collected: 7/7/94

Personnel: JAG Date Analyzed: 8/16/94

Soil Classification: SC—-CLAYEY SAND

—— SAMPLE INFORMATION --
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.69
Total Percent Fines = 42.50% Test Sample Fraction Used — Passing # 40 Sieve

8/16/94|10:00 0.25 20 31 0.0 25 49.6 44.9 32| 1121] 44.84 0.0924
0.5 20 29 0.0 23 45.6 413 30| 11.54| 23.08 0.0663

10:01 1 20 27 0.0 21 41.7 37.7 28| 11.87| 11.87 0.0475

10:02 2 20 25 0.0 19 37.7 34.1 26 12.2 6.10 0.0341

10:04 4 20 23 0.0 17 33.7 30.5 24| 12.52 3.13 0.0244

10:08 8 20 20 0.0 14 27.8 25.1 21 13.02 1.63 0.0176

10:15 15 20 19 0.0 13 25.8 23.3 20| 13.18 0.88 0.0129

10:30 30 20 17 0.0 11 21.8 19.8 18| 13.51 0.45 0.0093

11:00 60 20 16 0.0 10 19.8 18.0 17| 13.67 0.23 0.0066

12:00 120 20 15 0.0 9 17.9 16.2 16| 13.84 0.12 0.0047

14:00 240 20 14 0.0 8 15.9 14.4 15 14 0.06 0.0033

18:00 480 20 13 0.0 7 13.9 12.6 14| 14.16 0.03 0.0024
8/17/94/10:00 1440 20 12 0.0 6 11.9 10.8 13| 14.33 0.01 0.0014
8/18/94]10:00 2880 20 11 0.0 5 9.9 9.0 12| 14.00 0.00 0.0010

Correction for Gs = 0.99
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K)y = 0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sicve)
% Finer (From Hydrometer Analysis) at 0.075mm = 46.95%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9051

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all
particles which passed the #200 sieve during the sieve analysis.



ELL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

oject Name:___ LAIDL AW WASTE SYSTEMS

™ -oject Number: 940387 Task Number: 0004 Activity Number: __------—-
Date: 8/4/94 Personnel: JAG
- cation of Test:_ DELL ENGINEERING,INC. Sample Source:___JAR Sample Boring:___DB-1
Soil Classification:__SC - CLAYEY SAND Depth of Sample:_179-181°, 189-191°, 199-201°

TEST NUMBER:

Volumetric Flask Number 2 2

Volume of Flask 500.0 500.0

Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6

Weight of Flask + Soil + Water Filled to Mark, W, (g) 709.0 709.0

Weight of Dry Soil, W; (g) 50.0 50.0

T'emperature of Test, T, °C 20.0 20.0

5,@T, "C) = W, 2.69 2.69

W, + Wy- W,

| Temperature Correction Factor, K 1.0 1.0

G, (@20°C)=KxG,@T" C 2.69 2.69




DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318-84)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-2
Project Number: 940387 Depth of Sample: 4244
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 7/25/94
Soil Classification: CL-LEAN CLAY WITH SAND
Liquid Limits Determination

Can Number: 5 8 9 17 18

Weight of Wet Soil + Can: 31.30 25.70 28.30 28.70 29.30

Weight of Dry Soil + Can: 27.00 22.10 24.50 24.70 24.30

Weight Of Can: 13.80 11.40 13.70 14.10 11.80

Weight of Dry Soil: 13.20 10.70 10.80 10.60 12.50

Weight of Moisture: 4.30 3.60 3.80 4.00 5.00

Water Content, (W%): 32.58 33.64 35.19 37.74 40.00

Number of Blows, (N): 41 38 27 19 13

Plastic Limits Determination

Can Number: 15 13 25 27

Weight of Wet Soil + Can: 29.40 23.70 24.80 23.40

Weight of Dry Soil + Can: 26.70 22.20 22.90 22.10

Weight of Can: 11.40 14.10 12.60 14.40

Weight of Dry Soil: 15.30 8.10 10.30 7.70

Weight of Moisture: 2.70 1.50 1.90 1.30

Water Content, (W% =wp): 17.65 18.52 18.45 16.88

Average Water Content = 17.9%

Water Content (w%)
39
O
37 \
Liquid Limit =

kN

™

20 25 30 40 50 60 80 100
Number of Blows, N

w
w

-

ST

Plastic Limit =
Plasticity Index =

36.1%
17.9%
18.2%



DELL ENGINEERING, INC.

SIEVE ANALYSIS
(ASTM D—2487)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring DB-2
Project Number: 940387 Depth of Sample: 4244’ BGS
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Analyzed: 7/26/94
Personnel: JAG
Soil Classification CL—-LEAN CLAY WITH SAND
LOSS BY WASHING
Pan Weight (grams) = 655.5 Weight of Soil Before Washing (grams) =
Pan and Dry Soil Weight (grams): 1055.5 Weight of Soil After Washing (grams) =
Difference (grams) =
Percent Lost by Washing =
Sieve Analysis
#3/4 00 0.0 0.0 00.0
#4 2.20 0.55 0.55 99.45
#10 3.80 0.95 1.50 98.50
#40 8.80 2.20 3.70 96.30
#100 42.70 10.68 14.38 85.63
#200 22.60 5.65 20.03 79.98
PAN 0.00 79.98 100.00 0.00
TOTAL 80.10 100.00 - -
% Gravel = 0.55
% Coarse Sand = 0.95
% Medium Sand = 220
% Fine Sand = 1633
% Silt or Clay = 79.98

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

400.00
80.10
319.90

79.98



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

HYDRAULIC CONDUCTIVITY
(FLEXIBLE—WALL PERMEAMETER)
(ASTM D—5084)

LAIDLAW WASTE SYSTEMS Sample Location:
940387 Depth of Sample:
0004 Sample Source:
Dell Engineering, Inc. Date Collected:
JAG Report Date:

CL—-LEAN CLAY WITH SAND

DB-2
4244
Shelby Tube
7/12/94
8/19/94

——SAMPLE INFORMATION——
Soil Type: CLAY Permeameter #: S
Height (cm): 52 Permeant: 01 N CASO4
Diameter (cm): 72 Upper Burette Area: 1.976
Area (cm " 2): 40.7 Upper Burette Pressure (psi): 25.0
Volume (cm ™ 3): 211.7 Lower Burette Area (cm ™ 2): 1.976
Initial Weight (grams): 457.7 Lower Burette Pressure (psi): 270
Initial Moisture Content: 18.80% Chamber Pressure (psi): 30.0
Final Weight (grams): 458.50 Pressure Gradient: 27.1
Final Moisture Content: 19.10% alpha: 0.126
Specific Gravity: 2.70
0 50.0 11.6 160.3 0 0 - - 21.0f -

2820 50.0 15.8 158.2 2820 169200 1.3E-02 9.96E-09 21.0| 9.71E-09

3360 49.6 164 157.6 540 32400 3.2E-03 1.25E—08 21.0] 122E-08

4260 49.0 174 156.8 900 54000 S5.1E-03 1.20E-08 21.0| 1.17E-08

4620 48.6 17.8 156.4 360 21600 2.6E-03 1.51E—08 21.0| 1.47E-08

4740 48.6 18.0 156.3 120 7200 6.5E-04 1.13E-08 21.0| 1.11E-08

8580 45.2 21.6 152.8 3840 230400 2.3E-02 1.26E-08 21.0| 122E-08

9120 44.8 22.0 152.4 540 32400| 2.7E-03 1.03E—-08 21.0| 1.01E-08

10020 44.0 23.0 151.5 900 54000f 6.0E-03 1.40E—-08 21.0| 137E-08

10320 43.8 23.2 1513 300 18000 1.3E-03 9.38E—09 210 9.15E-09

12900 41.2 26.0 148.5 2580 154800 1.8E-02 149E~-08 210 145E-08

14580 39.2 28.0 146.5 1680 100800 14E-02 1.72E-08 21.0| 1.68E-08

18380 34.8 32.8 141.9 3800 228000 3.2E-02 1.79E—08 21.0| 1.74E-08

21540 320 36.0 138.8 3160 189600 | 2.2E-02 1.44E-08 21.0| 141E-08

24420 28.6 39.2 135.5 14100 846000 1.1IE-01 1.64E—08 21.0| 1.60E—08
Average Stabilized Permeability, K(cm/sec) = 1.31E—08

Notes:

1. N.A. = Not available
2. — = Averaging ended




ELL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

LAIDLAW WASTE SYSTEMS

‘oject Name:

Task Number: 0004

Activity Number:

Project Number:___940387

Personnel: JAG

pate: 7/27/94

SHELBY TUBE

Sample Boring:___DB-2

ycation of Test:___ DELL ENGINEERING, INC. Sample Source:

Soil Classification: CL - LEAN CLLAY WITH SAND

Depth of Sample:_42 - 44’ BGS

TEST NUMBER: 1 2

Volumetric Flask Number 2 2
Volume of Flask 500.0 500.0
Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6
Weight of Flask + Soil + Water Filled to Mark, W, (g) 709.0 709.1
~ Weight of Dry Soil, W, (g) 50.0 50.0
Temperature of Test, T, "C 20.0 20.0
G, @T, °C)= W, 2.69 2.70

W, + Wy- W,

Temperature Correction Factor, K 1.0 1.0
G, (at20°C)=KxG,@T O 2.69 2.70




DELL ENGINEERING;, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring DB-2

940387 Depth of Sample: 135—-137 BGS
0004 Sample Source: JAR

Dell Engineering, Inc. Date Analyzed: 7/28/94

JAG

SP—POORLY GRADED SAND

LOSS BY WASHING
Pan Weight (grams) = 480.0 Weight of Soil Before Washing (grams) = 172.00
Pan and Dry Soil Weight (grams): 652.0 Weight of Soil After Washing (grams) = 164.90
Difference (grams) = 7.10
Percent Lost by Washing = 4.13
Sieve Analysis
#3/4 0.0 0.0 0.0 1000
#4 0.00 0.00 0.00 100.00
#10 0.00 0.00 0.00 100.00
#40 1.80 1.05 1.05 98.95
#100 142.30 82.73 83.78 16.22
#200 20.80 12.09 95.87 4.13
PAN 0.00 4.13 100.00 0.00
TOTAL 164.90 100.00 - -
% Gravel = 0.00
% Coarse Sand = 0.00
% Medium Sand = 1.05
% Fine Sand = 94.83
% Silt or Clay = 413

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
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DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS
(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

Depth of Sample:

Sample Source:
Date Analyzed:

GRAVEL WITH CLAY AND SAND

301.6
601.6

DB-2
184—185.5" BGS
JAR

8/24/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 76.8 25.6 25.6 74.4
#4 74.00 24.67 50.27 49.73
#10 25.90 8.63 58.90 41.10
#40 2430 8.10 67.00 33.00
#100 44.20 14.73 81.73 18.27
#200 18.80 6.27 88.00 12.00
PAN 0.20 11.77 99.77 0.00
TOTAL 264.20 99.77 - -

% Gravel = 50.27

% Coarse Sand = 8.63

% Medium Sand = 8.10

% Fine Sand = 21.00

% Silt or Clay = 11.77

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No definite classification can be made because there is insufficient material to
run atterburg limits on the fines. Classification is either GW—GM or most likely GW~GC.

300.00
264.90
35.10

11.70
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DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318-84)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-3
Project Number: 940387 Depth of Sample: 54-5¢
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 8/23/94
Soil Classification: CL-SANDY LEAN CLAY
Liquid Limits Determination
Can Number: 7 9 14 15 25 27
Weight of Wet Soil + Can: 32.20 28.90 29.70 29.10 31.80 29.80
Weight of Dry Soil + Can: 28.70 25.80 25.90 26.00 27.70 26.30
Weight Of Can: 14.10 13.80 11.60 14.00 12.50 13.40
Weight of Dry Soil: 14.60 12.00 14.30 12.00 15.20 12.90
Weight of Moisture: 3.50 3.10 3.80 3.10 4.10 3.50
Water Content, (w%): 23.97 25.83 26.57 25.83 26.97 27.13
Number of Blows, (N): 40 31 23 26 19 17
Plastic Limits Determination
Can Number: 2 6 18
Weight of Wet Soil + Can: 20.00 20.50 25.00
Weight of Dry Soil + Can: 19.00 19.30 23.40
Weight of Can: 12.10 11.40 12.00
Weight of Dry Soil: 6.90 7.90 11.40
Weight of Moisture: 1.00 1.20 1.60
Water Content, (W% =wp): 14.49 15.19 14.04
Average Water Content = 14.6%
Water Content (w%)
)
27 — \
. U
26 [ .
— \ Liquid Limit =
25 - Plastic Limit =
— Plasticity Index =
24—
10 20 25 30 40 50 60 80 100

Number of Blows, N

26.1%
14.6%
11.5%



DELL ENGINEERING, INC.

Project Name:

SIEVE ANALYSIS
(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

Project Number: 940387

Task Number: 0004

Location of Test: Dell Engineering, Inc.
Personnel: JAG

Soil Classification:

LOSS BY WASHING

Pan Weight (grams) =
Pan and Dry Soil Weight (grams):

CL-SANDY LEAN CLAY

200.0
500.0

Depth of Sample:

Sample Source:
Date Analyzed:

DB-3

54—-56’ BGS
SHELBY TUBE
8/24/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 4.00 1.33 1.33 98.67
#10 4.40 1.47 2.80 97.20
#40 9.30 3.10 5.90 94.10
#100 43.20 14.40 20.30 79.70
#200 30.80 10.27 30.57 69.43
PAN 0.20 69.43 100.00 0.00
TOTAL 91.90 100.00 - -

% Gravel = 1.33

% Coarse Sand = 1.47

% Medium Sand = 3.10

% Fine Sand = 24.67

% Silt or Clay = 69.43

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss —by—wash" weight.

300.00
91.90
208.10

69.37
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-3
Project Number: 940387 Depth of Sample: 54-56
Task Number: 0004 Sample Source: shelby tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 8/24/94

Soil Classification: CL-SANDY LEAN CLAY

—— SAMPLE INFORMATION —-—
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.64
Total Percent Fines = 69.43% Test Sample Fraction Used — Passing # 40 Sieve

8/24/94/10:00 0.25 20 43 0.0 37 74.1 71.7 44| 9243 36.97 0.0839
0.5 20 40 0.0 34 68.1 65.9 41| 9.735| 19.47 0.0609

10:01 1 20 38 0.0 32 64.1 62.0 39| 10.06| 10.06 0.0438

10:02 2 20 36 0.0 30 60.1 58.1 37| 10.39 520 0.0315

10:04 4 20 34 0.0 28 56.1 542 35| 10.72 2.68 0.0226

10:08 8 20 33 0.0 27 54.1 52.3 34| 10.88 1.36 0.0161

10:15 15 20 32 0.0 26 52.1 50.4 33| 11.05 0.74 0.0118

10:30 30 20 30 0.0 24 48.1 46.5 31| 11.38 0.38 0.0085

11:00 60 20 28 0.0 22 44.1 42.6 29 11.7 0.20 0.0061

12:00 120 20 26 0.0 20 40.1 38.7 27| 12.03 0.10 0.0044

14:00 240 20 24 0.0 18 36.1 34.9 25| 12.36 0.05 0.0031

18:00 480 20 22 0.0 16 32.1 31.0 23| 12.69 0.03 0.0022
8/25/94/10:00 1440 20 18 0.0 12 24.0 232 19| 1334 0.01 0.0013
8/26/94/10:00 2880 20 16 0.0 10 20.0 19.4 17| 14.00 0.00 0.0010

Correction for Gs = 1.00
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 71.82%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9667

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all

particles which passed the #200 sieve during the sieve analysis.



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

HYDRAULIC CONDUCTIVITY
(FLEXIBLE—WALL PERMEAMETER)
(ASTM D—5084)

LAIDLAW WASTE SYSTEMS Sample Location: DB-3
940387 Depth of Sample: 5456’ BGS
0004 Sample Source: Shelby Tube
Dell Engineering, Inc. Date Collected: 7/12/94
JAG Report Date: 9/14/94

CL—-SANDY LEAN CLAY

——SAMPLE INFORMATION ~ —

Soil Type: CLAY Permeameter #: 3
Height (cm): 5.6 Permeant: .01 N CASO4

Diameter (cm): 7.2 Upper Burette Area: 2.033

Area (cm " 2): 40.7 Upper Burette Pressure (psi): 25.0

Volume (cm ™ 3): 228.0 Lower Burette Area (cm ™ 2): 2.048

Initial Weight (grams): 507.6 Lower Burette Pressure (psi): 28.0

Initial Moisture Content: 15.87% Chamber Pressure (psi): 30.0

Final Weight (grams): 504.80 Pressure Gradient: 37.7

Final Moisture Content: 14.03% alpha: 0.141

Specific Gravity: 2.64
0 48.2 4.6 232.6 0 0 - - 210 -

1020 49.0 7.8 2314 1020 61200 5.0E—03 1.16E—08 21.0| 1.13E-08

2460 47.6 9.4 229.9 1440 86400 64E-03 1.04E-08 21.0) 1.01E-08

3960 46.0 11.0 228.3 1500 90000| 6.8E—03 1.07E-08 21.0] 1.04E-08

4380 454 11.6 2278 420 25200 2.6E—03 1.44E-08 21.0| 141E-08

8220 42.0 158 224.0 3840 230400 1.6E-02 1.01E—-08 21.0| 9.83E-09

8700 41.6 16.2 223.6 480 28800 1.8E—-03 8.56E—09 21.0] 8.35E-09

9660 40.6 174 2226 960 57600 4.8E—03 1.18E—08 21.0| 1.15E-08

9960 40.4 17.6 222.4 300 18000| 8.8E—04 6.89E—09 210 6.72E—09

11100 39.2 18.8 221.2 1140 68400 5.3E-03 1.09E—-08 21.0| 1.07E-08

11460 38.8 19.2 220.8 360 21600 1.8E-03 1.16E—08 21.0| 1.13E-08

Average Stabilized Permeability, K(cm/sec) = 1.03E-08

Notes:

1. N.A. = Not available
2. — = Averaging ended



[L LL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

P ject Name: LAIDLAW WASTE SYSTEMS

Praject Number: 940387 Task Number:_0004 Activity Number:
Dare:_8/24/94 Personnel:_JAG
L ation of Test: DELL ENGINEERING, INC. Sample Source: SHELBY TUBE Sample Boring: DB-3
Soil Classification: CL-SANDY LEAN CLAY Depth of Sample:_54-56’
TEST NUMBER: 1 2
‘olumetric Flask Number 2 2
“"olume of Flask 500.0 500.0
Weight of Flask + Water Filled to Mark, W, (g 677.6 677.6
Weight of Flask + Soil + Water Filled to Mark, W, (g) 708.6 708.7
weight of Dry Soil, W, (g) 50.0 50.0
emperature of Test, T, "C 20.0 20.0
@T, ‘C) = W,
s 2.63 2.65
(wl + wa) - Wz
~emperature Correction Factor, K 1.0 1.0
G,(at20 'C) =KxG, @aT" C) .63 2.65




DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring

940387
0004

Dell Engineering, Inc.

JAG

Depth of Sample:

Sample Source:
Date Analyzed:

SP—POORLY GRADED SAND

1010.0
1291.2

DB-3
124125’ BGS
JAR

7/29/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 .
#4 0.00 0.00 0.00 100.00
#10 3.50 1.24 1.24 98.76
#40 198.10 70.45 71.69 2831
#100 69.70 24.79 96.48 3.52
#200 4.70 1.67 98.15 1.85
PAN 0.00 1.78 99.93 0.00
TOTAL 276.00 99.93 — -
% Gravel = 0.00
% Coarse Sand = 1.24
% Medium Sand = 70.45
% Fine Sand = 26.46
% Silt or Clay = 1.78

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss —by—wash" weight.

281.20
276.20
5.00

1.78
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DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

CLAY WITH SAND

300.0
485.0

Depth of Sample:

Sample Source:
Date Analyzed:

Weight of Soil Before Washing (grams) =

DB-3

134—-136°,139.5—141.5’ BGS

JAR
8/22/94

Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 0.00 0.00 0.00 100.00
#10 0.80 043 0.43 99.57
#40 2.50 1.35 1.78 98.22
#100 39.80 21.51 23.30 76.70
#200 36.50 19.73 43.03 56.97
PAN 0.70 56.65 99.68 0.00
TOTAL 80.30 99.68 - -

% Gravel = 0.00

% Coarse Sand = 043

% Medium Sand = 1.35

% Fine Sand = 41.24

% Silt or Clay = 56.65

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No atterburg limits were performed due to lack of material. The classification is Cl, CI-ML, or ML..

185.00
80.90
104.10

56.27
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D—-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-3
Project Number: 940387 Depth of Sample: 134-136’, 139.5—-141.5
Task Number: 0004 Sample Source: JAR
Location of Test: Dell Engineering, Inc. Date Collected: 7/19/94
Personnel: JAG Date Analyzed: 8/24/94
Soil Description: CLAY WITH SAND
—— SAMPLE INFORMATION --—
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.73
Total Percent Fines = 56.65% Test Sample Fraction Used — Passing # 40 Sieve

8/24/94/10:00 0.25 20 42 0.0 36 70.8 59.5 43| 9.407| 37.63 0.0847

05| 20 38 0.0 32 63.0 52.8 39| 10.06| 20.13 0.0619

10:01 1 20 33 0.0 27 53.1 44.6 34| 10.88| 10.88 0.0455

10:02 21 20 27 0.0 21 413 34.7 28| 11.87| 5.93 0.0336

10:04 41 20 21 0.0 15 29.5 24.8 22| 1285 321 0.0247

10:08 8, 20 16 0.0 10 19.7 16.5 17| 13.67 1.71 0.0180

10:15 15| 20 14 0.0 8 15.7 132 15 14| 0.93 0.0133

10:30 30| 20 12 0.0 6 11.8 9.9 13| 14.33 0.48 0.0095

11:00 60 20 11 0.0 5 9.8 8.3 12| 14.49| 024 0.0068

12:00 120 20 10 0.0 4 79 6.6 11| 14.66| 0.12 0.0048

14:00 240 20 10 0.0 4 7.9 6.6 11| 14.66| 0.06 0.0034

18:00 480 20 10 0.0 4 79 6.6 11| 14.66| 0.03 0.0024

8/25/94/10:00 1440 20 10 0.0 4 79 6.6 11| 14.66| 0.01 0.0014

8/26/94/10:00 2880 20 10 0.0 4 7.9 6.6 11| 14.00| 0.00 0.0010
Correction for Gs = 0.98
Zero Correction = 6

Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380

Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075Smm = 67.51%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.8392

NOTES:

Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all
particles which passed the #200 sieve during the sieve analysis.

No definite classification can be made due to the lack of material to run atterburg limits.




[ “LL ENGINEERING, INC.

SPECIFIC GRAVITY

(ASTM D-854)

P ject Name: LAIDLAW WASTE SYSTEMS

Project Number:_940387

Personnel:_JAG

Task Number:_0004

Activity Number:

Date:_8/23/94

L :ation of Test:_ LAB

Soil Description: CLAY WITH SAND

Sample Source: JAR

Depth of Sample:_134-136, 139.5-141.5

TEST NUMBER:

’olumetric Flask Number 9
x7,
olume of Flask 500.0
Weight of Flask + Water Filled to Mark, W, () 677.6
Weight of Flask + Soil + Water Filled to Mark, W, (g) 709.3
weight of Dry Soil, W5 (g) 50.0
‘emperature of Test, T, °C 20.0
i @@aT, "C) = W,
s 2.73
(W1 + W3) - Wz
~“emperature Correction Factor, K 1.0
G,(at20°C)=KxG, @T" C 273

Sample Boring: DB-3




DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS
(ASTM D-2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

SAND WITH CLAY

501.4
801.4

Depth of Sample:

Sample Source:
Date Analyzed:

DB-3
182184’ BGS
JAR

8/23/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 0.00 0.00 0.00 100.00
#10 10.90 3.63 3.63 96.37
#40 55.50 18.50 22.13 77.87
#100 178.10 59.37 81.50 18.50
#200 33.00 11.00 92.50 7.50
PAN 0.20 7.50 100.00 0.00
TOTAL 277.70 100.00 - -

% Gravel = 0.00

% Coarse Sand = 3.63

% Medium Sand = 18.50

% Fine Sand = 70.37

% Silt or Clay = 7.50

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss —by—wash" weight.
No definite classification can be made because there is insufficient material to
run atterburg limits on the fines. Classification is either SP—SM or most likely SP—SC.
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DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring DB-5
940387 Depth of Sample: 38—40’ BGS
0004 Sample Source: JAR

Dell Engineering, Inc.

JAG

Date Analyzed: 8/23/94

SP—POORLY GRADED SAND

LOSS BY WASHING
Pan Weight (grams) = 104.0 Weight of Soil Before Washing (grams) = 176.00
Pan and Dry Soil Weight (grams): 280.0 Weight of Soil After Washing (grams) = 173.00
Difference (grams) = 3.00
Percent Lost by Washing = 1.70
Sieve Analysis
#3/4 0.0 0.0 0.0 1000
#4 0.00 0.00 0.00 100.00
#10 0.00 0.00 0.00 100.00
#40 0.00 0.00 0.00 100.00
#100 124.40 70.68 70.68 29.32
#200 47.90 27.22 97.90 2.10
PAN 0.20 1.82 99.72 0.00
TOTAL 172.50 99.72 - -
% Gravel = 0.00
% Coarse Sand = 0.00
% Medium Sand = 0.00
% Fine Sand = 97.90
% Silt or Clay = 1.82

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-2
Project Number: 940387 Depth of Sample: 42—-44
Task Number: 0004 Sample Source: Shelby Tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 7/26/94

Soil Classification: CL-LEAN CLAY WITH SAND

—— SAMPLE INFORMATION --—
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.7
Total Percent Fines = 79.98% Test Sample Fraction Used — Passing # 40 Sieve

| Diameter.

7/26/94]10:00 | 0.25| 20 46 0.0 40| 792 80.6 47| 8.751| 35.00|  0.0816
0.5 20 45 0.0 39 77.2 78.5 46| 8915| 17.83 0.0583

10:01 1 20 44 0.0 38 75.2 76.5 45| 9.079 9.08 0.0416

10:02 2| 20 43 0.0 37| 733 74.5 44| 9243| 462]  0.0297

10:04 4] 20 42 0.0 36| 713 72.5 43| 9.407| 235  0.0212

10:08 8| 20 40 0.0 34| 673 68.5 41| 9735 122] 0.0152

10:15 15 20 39 0.0 33 65.3 66.5 40| 9.899 0.66 0.0112

10:30 30| 20 37 0.0 31 6L4 62.4 38| 1023 034]  0.0081

11:00 60| 20 35 0.0 29| 574 58.4 36| 10.56| 0.18]  0.0058

12:00 120] 20 32 0.0 26| 515 52.4 33| 11.05| 0.09]  0.0042

14:00 240 20 29 0.0 23| 455 46.3 30| 11.54] 0.05]  0.0030

18:00 480| 20 27 0.0 21| 416 42.3 28| 11.87] 002] 0.0022
7/27/94/10:00 | 1440| 20 23 0.0 17| 337 34.2 24| 1252] 001] 0.0013
7/28/94/10:00| 2880 | 20 20 0.0 14 277 28.2 21| 1400] 000 0.0010

Correction for Gs = 0.99
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) = 0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 78.64%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 1.0171

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all

particles which passed the #200 sieve during the sieve analysis.



DELL ENGINEERING, INC.

HYDROMETER
(ASTM D—-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-5
Project Number: 940387 Depth of Sample: 53-5%°
Task Number: 0004 Sample Source: Shelby Tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 7/27/94

Soil Classification: CL-LEAN CLAY WITH SAND

—— SAMPLE INFORMATION -~
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.7
Total Percent Fines = 79.80% Test Sample Fraction Used — Passing # 40 Sieve

7/27/94|10:00 0.25 20 46 0.0 40 79.2 81.0 47| 8.751
0.5 20 44 0.0 38 75.2 76.9 45| 9.079| 18.16 0.0588
10:01 1 20 43 0.0 37 73.3 74.9 44| 9.243 9.24 0.0420
10:02 2 20 42 0.0 36 71.3 72.9 43| 9.407 4.70 0.0299
10:04 4 20 40 0.0 34 67.3 68.8 41| 9.735 2.43 0.0215
10:08 8 20 38 0.0 32 63.4 64.8 39| 10.06 1.26 0.0155
10:15 15 20 36 0.0 30 59.4 60.7 37| 10.39 0.69 0.0115
10:30 30 20 35 0.0 29 57.4 58.7 36| 10.56 0.35 0.0082
11:00 60 20 33 0.0 27 53.5 54.7 34| 10.88 0.18 0.0059
12:00 120 20 30 0.0 24 47.5 48.6 31| 11.38 0.09 0.0042
14:00 240 20 27 0.0 21 41.6 42.5 28| 11.87 0.05 0.0031
18:00 480 20 25 0.0 19 37.6 38.5 26 12.2 0.03 0.0022
7/28/94)16:00 1440 20 22 0.0 16 31.7 324 23| 12.69 0.01 0.0013
7/29/9410:00 2880 20 20 0.0 14 27.7 28.3 21| 14.00 0.00 0.0010

Correction for Gs = 0.99
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 78.05%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 1.0225

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all

particles which passed the #200 sieve during the sieve analysis.




DELL ENGINEERING, INC.

HYDRAULIC CONDUCTIVITY
(FLEXIBLE-WALL PERMEAMETER)
(ASTM D—5084)

Project Name: LAIDLAW WASTE SYSTEMS
Project Number: 940387

Task Number: 0004

Location of Test: Dell Engineering, Inc.
Personnel: JAG

Soil Classification:

CL-LEAN CLAY WITH SAND

Sample Location:
Depth of Sample:
Sample Source:
Date Collected:
Report Date:

DB-5

53-55"BGS
Shelby Tube

7/12/94
9/12/94

— —SAMPLE INFORMATION——
Soil Type: CLAY Permeameter #: 6
Height (cm): 53 Permeant: 01 N CASO4
Diameter (cm): 72 Upper Burette Area: 2.075
Area (cm "~ 2): 40.7 Upper Burette Pressure (psi): 25.0
Volume (cm ™ 3): 2158 Lower Burette Area (cm ™ 2): 2.083
Initial Weight (grams): 484.8 Lower Burette Pressure (psi): 28.0
Initial Moisture Content: 18.15% Chamber Pressure (psi): 30.0
Final Weight (grams): 483.00 Pressure Gradient: 39.8
Final Moisture Content: 18.95% alpha: 0.136
Specific Gravity: 2.70
0 43.8 1.0 231.8 0 0 - - 210, -

420 43.6 12 231.6 420 25200, 8.3E-04 4.47E-09 21.0| 436E-09

1380 43.0 2.0 230.9 960 57600 2.9E-03 6.85E—09 210, 6.68E—09

1920 42.6 2.2 230.6 540 32400 1.3E-03 5.24E-09 21.0| 5.11E-09

2880 42.0 3.0 230.0 960 57600 | 2.9E-03 6.88E—09 210| 6.71E-09

4260 41.0 3.8 229.1 1380 82800| 3.8E-03 6.18E—09 21.0| 6.03E-09

4800 40.6 4.2 228.7 540 32400 1.7E—03 7.04E—-09 21.0| 6.86E—-09

5700 40.0 5.0 228.1 900 54000 2.9E-03 7.40E—09 210, 7.22E-09

6120 39.8 52 2279 420 25200 84E-04 4.54E—09 21.0| 443E-09

11460 36.2 8.6 224.5 5340 320400 1.5E-02 6.30E-09 21.0| 6.15E—-09

12900 35.0 9.6 2234 1440 86400 4.7E—03 7.42E~09 21.0| 7.24E-09

14340 34.0 10.6 222.5 1440 86400 4.3E-03 6.77E—09 21.0| 6.61E-09

| 15840 33.0 11.6 221.5 1500 90000| 4.3E-03 6.53E—09 21.0| 637E-09
Average Stabilized Permeability, K(cm/sec) = 6.31E—09

Notes:

1. N.A. = Not available
2. — = Averaging ended



ELL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

. oject Name:__LAIDLAW WASTE SYSTEMS
Task Number: 0004

Activity Number: ___---------e-e—-

Project Number:__ 940387

pate: 7/27/94 Personnel: JAG

SHELBY TUBE Sample Boring:__DB-5

I scation of Test:___DELL ENGINEERING, INC. Sample Source:

Soil Classification: CL - LEAN CLAY WITH SAND

Depth of Sample:_53 - 55° BGS

TEST NUMBER: 1 2

Volumetric Flask Number 2 2
Volume of Flask 500.0 500.0
Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6
i Weight of Flask + Soil + Water Filled to Mark, W, (g) 708.9 709.3
Weight of Dry Soil, W, (g) 50.0 50.0
Temperature of Test, T, "C 20.0 20.0
5,@T, "C) = W, 2.67 2.73

W, + Wy- W,

| Femperature Correction Factor, K 1.0 1.0
(G, (at20 "C) =K xG, @ T 'C) 2.67 2.73




DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318—84)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-7
Project Number: 940387 Depth of Sample: 88—90
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7/6/94
Personnel: JAG Date Analyzed: 7/27/94
Soil Classification: CL-LEAN CLAY WITH SAND
Liquid Limits Determination
Can Number: 4 6 9 13 18
Weight of Wet Soil + Can: 25.10 28.00 32.30 31.50 24.30
Weight of Dry Soil + Can: 21.80 23.80 27.60 27.00 20.90 |’
Weight Of Can: 11.30 11.30 13.70 14.10 11.90
Weight of Dry Soil: 10.50 12.50 13.90 12.90 9.00
Weight of Moisture: 3.30 4.20 4.70 4.50 3.40
Water Content, (W%): 31.43 33.60 33.81 34.88 37.78
Number of Blows, (N): 33 25 22 20 13
Plastic Limits Determination
Can Number: 1 7 12 15
Weight of Wet Soil + Can: 27.50 22.90 17.70 23.20
Weight of Dry Soil + Can: 25.60 21.60 16.80 21.80
Weight of Can: 14.30 14.00 11.50 13.90
Weight of Dry Soil: 11.30 7.60 5.30 7.90
Weight of Moisture: 1.90 1.30 0.90 1.40
Water Content, (W% =wp): 16.81 17.11 16.98 17.72
Average Water Content = 17.2%
Water Content (w%)
38|
36
— Liquid Limit =
34 — \ Plastic Limit =
; \ Plasticity Index =
32— N
0

20 25 30 40 50 60 80 100
Number of Blows, N

-

33.4%
172%
16.2%



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D-2487)

LAIDLAW WASTE SYSTEMS Sample Boring

940387
0004

Dell Engineering, Inc.

JAG

Depth of Sample:

Sample Source:
Date Analyzed:

CL—-LEAN CLAY WITH SAND

655.5
955.5

DB-7

88—90’ BGS
SHELBY TUBE
7/27/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 330 1.10 1.10 98.90
#10 5.50 1.83 2.93 97.07
#40 8.70 2.90 5.83 94.17
#100 36.50 12.17 18.00 82.00
#200 25.40 8.47 26.47 73.53
PAN 0.00 73.60 100.07 0.00
TOTAL 79.40 100.07 - -

% Gravel = 1.10

% Coarse Sand = 1.83

% Medium Sand = 2.90

% Fine Sand = 20.63

% Silt or Clay = 73.60

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

300.00
79.20
220.80

73.60
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-7
Project Number: 940387 Depth of Sample: 88-90°
Task Number: 0004 Sample Source: Shelby Tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/6/94

Personnel: JAG Date Analyzed: 7/27/94

Soil Classification: CL-LEAN CLAY WITH SAND

—— SAMPLE INFORMATION -—-
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.67
Total Percent Fines = 73.60% Test Sample Fraction Used — Passing # 40 Sieve

7/27/94/10:00 0.25 20 44 0.0 38 75.7 74.3 45| 9.079| 36.32 0.0832
0.5 20 43 0.0 37 73.7 72.3 44| 9.243| 18.49 0.0593

10:01 1 20 42 0.0 36 71.7 70.4 43| 9.407 9.41 0.0423

10:02 2 20 41 0.0 35 69.7 68.4 42| 9.571 4.79 0.0302

10:04 4 20 39 0.0 33 65.7 64.5 40| 9.899 2.47 0.0217

10:08 8 20 37 0.0 31 61.8 60.6 38| 10.23 1.28 0.0156

10:15 15 20 36 0.0 30 59.8 58.6 37| 10.39 0.69 0.0115

10:30 30 20 35 0.0 29 57.8 56.7 36| 10.56 0.35 0.0082

11:00 60 20 33 0.0 27 53.8 52.8 34| 10.88 0.18 0.0059

12:00 120 20 32 0.0 26 51.8 50.8 33 11.05 0.09 0.0042

14:00 240 20 30 0.0 24 47.8 46.9 31| 11.38 0.05 0.0030

18:00 480 20 27 0.0 21 41.8 41.0 28| 11.87 0.02 0.0022
7/28/94{10:00 1440 20 24 0.0 18 359 352 25] 12.36 0.01 0.0013
7/29/9410:00 2880 20 22 0.0 16 31.9 313 23| 14.00 0.00 0.0010

Correction for Gs = 1.00
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm =  75.01%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9812

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all

particles which passed the #200 sieve during the sieve analysis.



DELL ENGINEERING, INC.

HYDRAULIC CONDUCTIVITY
(FLEXIBLE—WALL PERMEAMETER)
(ASTM D—5084)

Project Name: LAIDLAW WASTE SYSTEMS Sample Location: DB~-7
Project Number: 940387 Depth of Sample: 88—90’ BGS
Task Number: 0004 Sample Source: Shelby Tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/6/94
Personnel: JAG Report Date: 8/19/94
Soil Classification: CL—-LEAN CLAY WITH SAND
——SAMPLE INFORMATION——
Soil Type: CLAY Permeameter #: 3
Height (cm): 53 Permeant: .01 N CASO4
Diameter (cm): 72 Upper Burette Area: 2.033
Area (cm ™ 2): 40.7 Upper Burette Pressure (psi): 250
Volume (cm ™ 3): 215.8 Lower Burette Area (cm ™ 2): 2.048
Initial Weight (grams): 488.7 Lower Burette Pressure (psi): 270
Initial Moisture Content: 12.50% Chamber Pressure (psi): 30.0
Final Weight (grams): 486.10 Pressure Gradient: 26.6
Final Moisture Content: 13.90% alpha: 0.133
Specific Gravity: 2.67
0 484 5.8 161.6 0 0 - - 210 -
2820 40.8 15.0 1534 2820 169200 5.2E-02 4.12E—08 21.0| 4.02E—08
3360 39.6 16.2 152.2 540 32400 7.7E-03 3.17E-08 21.0] 3.09E-08
4260 374 18.4 150.1 900 54000 14E-02 3.52E-08 21.0] 3.43E-08
4620 36.6 19.2 149.3 360 21600, 5.2E-03 3.23E—08 21.0] 3.15E—08
4740 36.2 19.4 149.0 120 7200 2.0E-03 3.65E—08 21.0| 3.56E—08
8580 27.8 28.0 140.7 3840 230400 5.8E-02 3.33E—08 21.0| 3.25E-08
9120 26.8 29.0 139.7 540 32400 7.0E-03 2.88E—08 21.0; 2.81E-08
10020 250 30.8 137.9 900 54000, 13E-02 3.14E-08 21.0| 3.06E—08
10320 242 31.6 137.1 300 18000 5.7E—03 4.22E—-08 210, 4.12E-08
12900 1.0 36.4 132.2 2580 154800 | 3.6E-02 3.13E-08 21.0| 3.06E—08
14580 16.0 39.6 129.2 1680 100800 | 23E-02 3.07E—08 21.0| 3.00E-08
18330 8.0 474 121.5 3800| 228000 6.2E-02 3.61E—08 21.0| 3.52E-08
0 43.2 7.2 1584 0 0 - - 210 -
2760 39.6 13.2 153.7 2760 165600 | 3.0E-02 2.42E—08 21.0| 2.36E-08
5640 334 19.4 147.6 2830 172800 | 4.0E-02 3.11E-08 21.0| 3.04E-08
Average Stabilized Permeability, K(cm/sec) = 3.25E-08
Notes:

1. N.A. = Not available
2. — = Averaging ended




TELL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

roject Name:____LAIDLAW WASTE SYSTEMS

Project Number:___ 940387 Task Number: 0004 Activity Number:___--------mmemmv
wvate:____7/27/94 Personnel: JAG

scation of Test:___DELL ENGINEERING, INC. Sample Source: SHELBY TUBE Sample Boring:___DB-7
Soil Classification:_CL - LEAN CLAY WITH SAND Depth of Sample:_88 - 90° BGS

TEST NUMBER: 1 2

Volumetric Flask Number 2 2

Volume of Flask 500.0 500.0

Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6

Weight of Flask + Soil + Water Filled to Mark, W, (g) 708.6 709.1

Weight of Dry Soil, W, (g) 50.0 50.0

Temperature of Test, T, "C 20.0 20.0

G, (@T, °C) = W, 2.63 2.70

(W1 + Wa) B W2
Temperature Correction Factor, K 1.0 1.0
G, (at20°C)=KxG,@T " C) 2.63 2.70




DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

FINE SAND WITH CLAY

2024
502.4

Depth of Sample:

Sample Source:
Date Analyzed:

DB-11
102104’ BGS
JAR

8/24/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 3.60 1.20 1.20 98.80
#10 1.70 0.57 1.77 98.23
#40 97.80 32.60 3437 65.63
#100 164.60 54.87 89.23 10.77
#200 11.30 3.77 93.00 7.00
PAN 0.20 6.90 99.90 0.00
TOTAL 279.20 99.90 - —

% Gravel = 1.20

% Coarse Sand = 0.57

% Medium Sand = 32.60

% Fine Sand = 58.63

% Silt or Clay = 6.90

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No definite classification can be made because there is insufficient material to
run atterburg limits on the fines. Classification is either SP—SM or most likely SP—SC.

300.00
279.50
20.50

6.83
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DELL ENGINEERING, INC.

SIEVE ANALYSIS
(ASTM D-2487)

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

CLAYEY SAND

Pan and Dry Soil Weight (grams):

202.0
452.0

Depth of Sample:

Sample Source:
Date Analyzed:

Weight of Soil Before Washing (grams)

DB-11
124—-126’ BGS
JAR

8/25/94

Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis

ne ined
#3/4 0.0 0.0 0.0 100.0
#4 15.20 6.08 6.08 93.92
#10 9.90 3.96 10.04 89.96
#40 19.80 7.92 17.96 82.04
#100 61.90 24.76 42.72 57.28
#200 38.10 15.24 57.96 42.04
PAN 1.20 41.88 99.84 0.00

TOTAL 146.10 99.84 - -

% Gravel = 6.08

% Coarse Sand = 396

% Medium Sand = 7.92

% Fine Sand = 40.00

% Siltor Clay = 41.88

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No definite classification can be made because there is insufficient material to
run atterburg limits on the fines. Classification is either SM or SC—SM or most likely SC.

250.00
146.50
103.50

41.40
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DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

CLAYEY SAND

100.0
365.0

Depth of Sample:

Sample Source:
Date Analyzed:

DB-11
160-161’ BGS
JAR

8/26/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 00.0
#4 30.30 1143 11.43 88.57
#10 11.10 4.19 15.62 84.38
#40 18.90 7.13 22.75 77.25
#100 77.80 29.36 52.11 47.89
#200 24.10 9.09 61.21 38.79
PAN 0.00 38.49 99.70 0.00
TOTAL 162.20 99.70 - —

% Gravel = 1143

% Coarse Sand = 4.19

% Medium Sand = 7.13

% Fine Sand = 38.45

% Silt or Clay = 38.49

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.

The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
No definite classification can be made because there is insufficient material to
run atterburg limits on the fines. Classification is either SM or SC—SM or most likely SC.

265.00
163.00
102.00

38.49
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DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318-84)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-13
Project Number: 940387 Depth of Sample: 60-62
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7721/94
Personnel: JAG Date Analyzed: 8/24/94
Soil Classification: CL-SANDY LEAN CLAY
Liquid Limits Determination
Can Number: 1 3 4 S 8
Weight of Wet Soil + Can: 33.00 34.10 32.80 35.50 33.00
Weight of Dry Soil + Can: 29.10 29.60 27.90 30.40 27.80 |’
Weight Of Can: 14.60 14.10 11.30 14.00 11.60
Weight of Dry Soil: 14.50 15.50 16.60 16.40 16.20
Weight of Moisture: 3.90 4.50 4.90 5.10 5.20
Water Content, (w%): 26.90 29.03 29.52 31.10 32.10
Number of Blows, (N): 40 30 26 19 16
Plastic Limits Determination
Can Number: 12 13 17
Weight of Wet Soil + Can: 22.10 20.30 21.80
Weight of Dry Soil + Can: 20.70 19.50 20.70
Weight of Can: 11.70 14.20 14.20
Weight of Dry Soil: 9.00 5.30 6.50
Weight of Moisture: 1.40 0.80 1.10
Water Content, (W% =wp): 15.56 15.09 16.92 |’
Average Water Content = 15.9%
Water Content (w%)
32— '\
30— ™\
— \ Liquid Limit =
28— A Plastic Limit =
; \1 Plasticity Index =
26—
o

20 25 30 40 50 &0 80 100
Number of Blows, N

29.8%
15.9%
13.9%



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D-2487)

LAIDLAW WASTE SYSTEMS Sample Boring:

940387
0004

Dell Engineering, Inc.

JAG

CL-SANDY LEAN CLAY

306.5
606.5

Depth of Sample:

Sample Source:
Date Analyzed:

DB-13

60—-62’ BGS
SHELBY TUBE
8/24/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#3/4 0.0 0.0 0.0 100.0
#4 12.60 4.20 420 95.80
#10 5.80 1.93 6.13 93.87
#40 11.50 3.83 9.97 90.03
#100 50.30 16.77 26.73 73.27
#200 33.70 11.23 3797 62.03
PAN 0.20 62.03 100.00 0.00
TOTAL 114.10 100.00 - -

% Gravel = 4.20

% Coarse Sand = 1.93

% Medium Sand = 3.83

% Fine Sand = 28.00

% Silt or Clay = 62.03

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

300.00
114.10
185.90

61.97
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D-422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-13
Project Number: 940387 Depth of Sample: 60—62’
Task Number: 0004 Sample Source: shelby tube
Location of Test: Dell Engineering, Inc. Date Collected: 7/21/94
Personnel: JAG Date Analyzed: 8/30/94

Soil Classification: CL-SANDY LEAN CLAY

—— SAMPLE INFORMATION —-
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.71
Total Percent Fines = 62.03% Test Sample Fraction Used — Passing # 40 Sieve

8/30/94/10:00 0.25 20 42 0.0 36 71.1 65.1 43| 9.407 0.0847
0.5 20 38 0.0 32 63.2 57.9 39| 10.06] 20.13 0.0619

10:01 1 20 37 0.0 31 61.3 56.1 38| 10.23| 10.23 0.0441

10:02 2 20 35 0.0 29 57.3 52.4 36| 10.56 5.28 0.0317

10:04 4 20 34 0.0 28 55.3 50.6 35| 10.72 2.68 0.0226

10:08 8 20 32 0.0 26 51.4 47.0 33| 11.05 1.38 0.0162

10:15 15 20 31 0.0 25 49.4 452 32 1121 0.75 0.0119

10:30 30 20 29 0.0 23 45.4 41.6 30| 11.54 0.38 0.0086

11:00 60 20 27 0.0 21 41.5 38.0 28| 11.87 0.20 0.0061

12:00 120 20 25 0.0 19 375 34.4 26 12.2 0.10 0.0044

14:00 240 20 23 0.0 17 33.6 30.7 24| 12.52 0.05 0.0032

18:00 480 20 21 0.0 15 29.6 27.1 22| 12.85 0.03 0.0023
8/31/94/10:00 1440 20 19 0.0 13 25.7 23.5 20| 13.18 0.01 0.0013
9/1/94 110:00 2880 20 17 0.0 11 21.7 19.9 18| 14.00 0.00 0.0010

Correction for Gs = 0.99
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 67.78%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9151

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all
particles which passed the #200 sieve during the sieve analysis.



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification:

HYDRAULIC CONDUCTIVITY
(FLEXIBLE—WALL PERMEAMETER)
(ASTM D—5084)

LAIDLAW WASTE SYSTEMS

940387
0004

Dell Engineering, Inc.

JAG

CL-SANDY LEAN CLAY

Sample Location:
Depth of Sample:

Sample Source:
Date Collected:
Report Date:

DB-13
60—62’ BGS
Shelby Tube
7/21/94
9/12/94

——SAMPLE INFORMATION——

Soil Type: CLAY Permeameter #: S
Height (cm): 53 Permeant: .01 N CASO4

Diameter (cm): 72 Upper Burette Area: 1.976

Area (cm " 2): 40.7 Upper Burette Pressure (psi): 25.0

Volume (cm ~ 3): 215.8 Lower Burette Area (cm ™ 2): 1.976

Initial Weight (grams): 500.8 Lower Burette Pressure (psi): 28.0

Initial Moisture Content: 11.89% Chamber Pressure (psi): 30.0

Final Weight (grams): 499.50 Pressure Gradient: 39.8

Final Moisture Content: 13.94% alpha: 0.129

Specific Gravity: 271
0 464 6.0 231.7 0 0 - - 210 -

420 46.2 6.8 231.2 420 25200 22E-03 1.12E—-08 21.0| 1.09E-08

1380 454 8.0 230.2 960 57600 4.4E-03 9.80E—09 21.0| 9.56E-09

1920 45.0 8.4 229.8 540 32400 1.8E-03 6.99E—09 21.0| 6.82E-09

2880 44.6 9.0 2293 960 57600, 2.2E-03 4.92E—-09 21.0| 4.80E-09

4260 43.8 10.0 2284 1380 82800 4.0E-03 6.18E—09 21.0| 6.03E—09

4800 43.6 10.2 2282 540 32400 8.9E-04 3.52E—-09 21.0| 343E-09

5700 43.2 10.6 227.8 900 54000 1.8E-03 4.23E-09 21.0| 4.13E-09

6120 43.0 10.8 227.6 420 25200 8.9E-04 4.54E—-09 21.0| 443E-09

11460 41.0 12.8 225.5 5340 320400 8.9E-03 3.59E-09 21.0| 3.50E-09

12900 40.4 13.2 2250 1440 86400 2.2E-03 3.34E-09 21.0| 3.26E-09

14340 40.0 13.8 224.5 1440 86400 2.3E-03 3.35E-09 21.0| 3.27E-09

15840 39.2 14.6 223.7 1500 90000 3.6E-03 5.16E-09 21.0| 5.04E-09

Average Stabilized Permeability, K(cm/sec) = 421E-09

Notes:

1. N.A. = Not available
2. — = Averaging ended



1 3LL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

I oject Name: LAIDLAW WASTE SYSTEMS

Project Number:_940387 Task Number:_0004 Activity Number:
Late:_8/24/94 Personnel:_JAG
1 cation of Test: DELL ENGINEERING, INC. Sample Source:_SHELBY TUBE Sample Boring: DB-13
Soil Classification: CL-SANDY LEAN CLAY Depth of Sample:_60-62°

TEST NUMBER: 1 2

volumetric Flask Number 5 2

volume of Flask 500.0 500.0
| Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6

Weight of Flask + Soil + Water Filled to Mark, W, (g) 709 2 709.1

Weight of Dry Soil, W, (g) 50.0 50.0

Cemperature of Test, T, °C 20.0 20.0
| 5, @T, "C) = W,

s 2.72 2.70
(W1 + Ws) - Wz
Temperature Correction Factor, K 1.0 1.0
G, (at20 'C)=KxG, (@T" 0 270 270




DELL ENGINEERING, INC.

Project Name:

Project Number:

Task Number:

Location of Test:

Personnel:

Soil Description:

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

Sieve Analysis

NOTES

SIEVE ANALYSIS
(ASTM D—2487)

LAIDLAW WASTE SYSTEMS Sample Number

940387
0004

Dell Engineering, Inc.

JAG

SAND WITH CLAY

1010.0
1229.1

Depth of Sample:
Sample Source:
Date Analyzed:

DB-17
149-151’ BGS
JAR

7/29/94

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

#3/4 0.0 0.0 0.0 00.0
#4 5.10 2.33 2.33 97.67
#10 11.30 5.16 7.49 92.51
#40 85.90 39.21 46.69 53.31
#100 81.50 37.20 83.89 16.11
#200 16.60 7.58 91.47 8.53
PAN 0.00 8.35 99.82 0.00
TOTAL 200.40 99.82 - -

% Gravel = 233

% Coarse Sand = 5.16

% Medium Sand = 39.21

% Fine Sand = 44.77

% Silt or Clay = 835

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

No classification can be made due to the lack of material to run atterburg limits on the fines.

219.10
200.80
18.30

8.35



JoB NO0.940387

U.S. STANDARD SIEVE SIZE DATE) /1 /94

10 100

L0LST98 <SLOL0TE>

1HOEM A8 ¥3NIJ LN30¥3d

0.001

0.1
PARTICLE SIZE mm
GRAVEL | COARSE SAND MEDIUM SAND FINE SAND SILT OR CLAY
2.33 5.16 39.21 44.77 8.35
BORING NO. SAMPLE NO. DEPTH ASTM CLASSIFICATION SOIL DESCRIPTION
DB-17 - 149-151" ——— SAND WITH CLAY

& DELL ENGINEERING, INC. & V2t aane. lint, g 151203255 P ARTICLE SIZE DISTRIBUTION




DELL ENGINEERING, INC.

Project Name:

ATTERBERG LIMITS DETERMINATION
(ASTM D4318-84)

LAIDLAW WASTE SYSTEMS

Sample Boring:

DB-17

Project Number: 940387 Depth of Sample: 169-171’,174—-176",179—~181
Task Number: 0004 Sample Source: JAR
Location of Test: Dell Engineering, Inc. Date Collected: 7/27/94
Personnel: JAG Date Analyzed: 8/3/94
Soil Classification: SC-CLAYEY SAND
Liquid Limits Determination
Can Number: 2 3 8 11 ’
Weight of Wet Soil + Can: 33.80 40.50 36.50 43.10
Weight of Dry Soil + Can: 31.20 37.20 33.30 39.20
Weight Of Can: 12.00 14.10 11.50 14.00
Weight of Dry Soil: 19.20 23.10 21.80 25.20
Weight of Moisture: 2.60 3.30 3.20 3.90)°
Water Content, (W%): 13.54 14.29 14.68 15.48
Number of Blows, (N): 40 25 20 13’
Plastic Limits Determination
Can Number: 5 17 14
Weight of Wet Soil + Can: 30.30 25.90 21.50
Weight of Dry Soil + Can: 28.70 24.70 20.50
Weight of Can: 14.10 14.20 11.60 |’
Weight of Dry Soil: 14.60 10.50 8.90
Weight of Moisture: 1.60 1.20 1.00
Water Content, (W% =wp): 10.96 11.43 11.24
Average Water Content = 11.2%
Water Content (w%)
 I—
16 [—
15 = \
- '\ Liquid Limit = 14.4%
1, — ™~ Plastic Limit = 11.2%
— \4 Plasticity Index = 3.2%
13 [—
10 20 25 30 40 50 60 80 100

Number of Blows, N



DELL ENGINEERING, INC.

SIEVE ANALYSIS
(ASTM D-2487)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring DB-17
Project Number: 940387 Depth of Sample: 169-171°,174—176°,179—-181°
Task Number: 0004 Sample Source: JAR
Location of Test: Dell Engineering, Inc. Date Analyzed: 8/5/94
Personnel: JAG
Soil Classification SC—-CLAYEY SAND
LOSS BY WASHING
Pan Weight (grams) = 602.2 Weight of Soil Before Washing (grams) = 300.00
Pan and Dry Soil Weight (grams): 902.2 Weight of Soil After Washing (grams) = 191.00
Difference (grams) = 109.00
Percent Lost by Washing = 36.33
Sieve Analysis
#3/4 0.0 0.0 00] 100.0
#4 2.60 0.87 0.87 99.13
#10 4.00 133 2.20 97.80
#40 26.90 8.97 11.17 88.83
#100 116.50 38.83 50.00 50.00
#200 38.70 12.90 62.90 37.10
PAN 1.90 36.97 99.87 0.00
TOTAL 190.60 99.87 - -
% Gravel = 0.87
% Coarse Sand = 1.33
% Medium Sand = 8.97
% Fine Sand = 51.73
% Silt or Clay = 36.97

NOTES
% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.
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DELL ENGINEERING, INC.

HYDROMETER
(ASTM D—422)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-17

Project Number: 940387 Depth of Sample: 169-171,174—-176,179—- 181’
Task Number: 0004 Sample Source: jar

Location of Test: Dell Engineering, Inc. Date Collected: 7/27/94

Personnel: JAG Date Analyzed: 8/16/94

Soil Classification: SC-CLAYEY SAND

—— SAMPLE INFORMATION ~-—
Sample Weight (gm) = 50.0 Specific Gravity (Gs) = 2.71
Total Percent Fines = 36.97% Test Sample Fraction Used — Passing # 40 Sieve

8/16/94/10:00 0.25 20 27 0.0 21 41.5 39.8 28| 11.87| 47.47 0.0951
0.5 20 25 0.0 19 375 36.0 26 122 | 2439 0.0682

10:01 1 20 24 0.0 18 35.6 34.1 25| 1236 1236 0.0485

10:02 2 20 23 0.0 17 33.6 322 24| 12.52 6.26 0.0345

10:04 4 20 22 0.0 16 31.6 30.3 23| 12.69 3.17 0.0246

10:08 8 20 21 0.0 15 29.6 28.4 22| 12.85 1.61 0.0175

10:15 15 20 20 0.0 14 27.7 26.5 21| 13.02 0.87 0.0129

10:30 30 20 19 0.0 13 25.7 24.6 20| 13.18 0.44 0.0091

11:00 60 20 18 0.0 12 23.7 22.7 19| 13.34 0.22 0.0065

12:00 120 20 17 0.0 11 21.7 20.8 18} 13.51 0.11 0.0046

14:00 240 20 16 0.0 10 19.8 19.0 17| 13.67 0.06 0.0033

18:00 480 20 15 0.0 9 17.8 17.1 16| 13.84 0.03 0.0023
8/17/94/10:00 1440 20 14 0.0 8 15.8 15.2 15 14 0.01 0.0014

@18/94 10:00 2880 20 13 0.0 7 13.8 13.3 14| 14.00 0.00 0.001&}

Correction for Gs = 0.99
Zero Correction = 6
Unit Weight of Soil Solids and Temperature Combination Constant (K) =  0.01380
Percent Finer Correction:
Interpolate Hydrometer Data to determine % Finer at 0.075mm (#200 sieve)
% Finer (From Hydrometer Analysis) at 0.075mm = 38.55%
Establish Correction Factor to Correlate % Passing #200 Sieve to Finer % in Hydrometer Analysis
% Finer Correction = 0.9590

NOTES:
Although the sample included all particles which passed the #40 sieve, the Corrected % Finer was computed to reflect all
particles which passed the #200 sieve during the sieve analysis.



] 3LL ENGINEERING, INC.

SPECIFIC GRAVITY
(ASTM D-854)

1 oject Name:__LAIDLAW WASTE SYSTEMS

P-oject Number: 940387 Task Number: 0004

Date: 8/5/94 Personnel: JAG

Activity Number:_—-----

I cation of Test: DELL. ENGINEERING. INC. Sample Source:

JAR

Sample Boring:

Soil Classification:_ SC - CLAYEY SAND

DB-17

Depth of Sample:_169-171°, 174-176°, 179-181°

TEST NUMBER:
[ /olumetric Flask Number 2 2
/olume of Flask 500.0 500.0
Weight of Flask + Water Filled to Mark, W, (g) 677.6 677.6
Weight of Flask + Soil + Water Filled to Mark, W, (g) 709.1 709.2
Weight of Dry Soil, W, (g) 50.0 50.0
‘emperature of Test, T, *C 20.0 20.0
i, @T,°C) = W, 2.70 2.72
(W1 + Wa) - Wz
‘emperature Correction Factor, K 1.0 1.0
G,(@20°C)=KxG,@T " C) 2.70 2.72




DELL ENGINEERING, INC.

ATTERBERG LIMITS DETERMINATION
(ASTM D4318—84)

Project Name: LAIDLAW WASTE SYSTEMS Sample Boring: DB-5
Project Number: 940387 Depth of Sample: 5355
Task Number: 0004 Sample Source: SHELBY TUBE
Location of Test: Dell Engineering, Inc. Date Collected: 7/12/94
Personnel: JAG Date Analyzed: 7/26/94
Soil Classification: CL-LEAN CLAY WITH SAND
Liquid Limits Determination
Can Number: 4 6 9 13 25 18
Weight of Wet Soil + Can: 26.10 26.40 28.00 31.30 28.20 26.50
Weight of Dry Soil + Can: 22.30 22.70 24.30 26.80 24.00 22.50
Weight Of Can: 11.30 11.30 13.70 14.10 12.50 11.90
Weight of Dry Soil: 11.00 11.40 10.60 12.70 11.50 10.60
Weight of Moisture: 3.80 3.70 3.70 4.50 4.20 4.00
Water Content, (w%): 34.55 32.46 34.91 35.43 36.52 37.73
Number of Blows, (N): 33 43 22 24 20 16
Plastic Limits Determination
Can Number: 1 7 12 15
Weight of Wet Soil + Can: 27.50 26.90 29.00 26.00
Weight of Dry Soil + Can: 25.50 25.00 26.30 24.20
Weight of Can: 14.30 14.00 11.50 13.90
Weight of Dry Soil: 11.20 11.00 14.80 10.30
Weight of Moisture: 2.00 1.90 2.70 1.80
Water Content, (W% =wp): 17.86 17.27 18.24 17.48
Average Water Content = 17.7%
Water Content (w%)
39—
375 TN
- \ Liquid Limit =
35— . Plastic Limit =
[ \ N Plasticity Index =
331 "
10 20 25 30 40 50 60 80 100

Number of Blows, N

35.5%
17.7%
17.8%



DELL ENGINEERING, INC.

Project Name:
Project Number:
Task Number:
Location of Test:
Personnel:

Soil Classification

LOSS BY WASHING

Pan Weight (grams) =

Pan and Dry Soil Weight (grams):

SIEVE ANALYSIS

(ASTM D-2487)
LAIDLAW WASTE SYSTEMS Sample Boring DB-5
940387 Depth of Sample: 53-55" BGS
0004 Sample Source: SHELBY TUBE

Dell Engineering, Inc.
JAG

Date Analyzed: 7/27/94

CL-LEAN CLAY WITH SAND

655.5
855.5

Weight of Soil Before Washing (grams) =
Weight of Soil After Washing (grams) =
Difference (grams) =

Percent Lost by Washing =

Sieve Analysis
#4 2.00 1.00 1.00 99.00
#10 2.70 1.35 2.35 97.65
#40 4.70 2.35 4.70 95.30
#100 19.40 9.70 14.40 85.60
#200 11.60 5.80 20.20 79.80
PAN 0.00 79.80 100.00 0.00
TOTAL 40.40 100.00 - -

% Gravel = 1.00

% Coarse Sand = 1.35

% Medium Sand = 2.35

% Fine Sand = 15.50

% Silt or Clay = 79.80

NOTES

% Retained is based upon the weight retained in the sieves plus the "loss—by —wash" weight.
The % Retained in the Pan includes the soils passing the #200 sieve plus the "loss—by—wash" weight.

200.00
40.40
159.60

79.80
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1995 Aquifer Testing, Data, and Calculations



APPENDIX D

* AQUIFER TESTING, DATA, AND CALCULATIONS e



ELL ENGINEERING, INC.

AQUIFER TESTING, DATA, AND CALCULATIONS

Rising and falling head slug tests are used to calculate preliminary values for hydraulic
conductivity for water-bearing zones. Hydraulic conductivity is the rate at which water can flow
though the aquifer under a unit hydraulic gradient. Values obtained from the slug tests represent

point measurements which provide an evaluation of aquifer hydraulic conductivity near the well.

Hydraulic testing was conducted at the Ottawa County Farms Landfill on September 1,2, and 6,
1994. Slug tests were performed in wells MW-2R, MW-11, MW-12, DB-1, DB-2, DB-3, DB-5,
DB-11, and DB-14 through DB-17 to estimate the hydraulic conductivity of the saturated zones

adjacent to the wells.

Field data were plotted as change in water level versus time (see attached graphs). The data were
analyzed using the method of Bouwer and Rice (1976) and the results are presented in the attached
table. The method was originally developed for unconfined aquifers and the method gives
reasonable values of hydraulic conductivity of confined and semiconfined aquifers Bouwer (1989).
Depending on the filter pack used for the well and the aquifer material, adjustments are made to
both the r, (radius of the well casing) and,r (radial distance from the center of the well to
undisturbed aquifer material) to provide reasonable data. The r, parameter is adjusted up if the
filter pack has a higher hydraulic conductivity than the aquifer material and the r,, is adjusted up

if filter pack has a lower hydraulic conductivity than the aquifer material.

Q Printed on Recycled Paper



SUMMARY OF HYDRAULIC CONDUCTIVITIES
LAIDLAW WASTE SYSTEM

15550 68th Avenue
Coopersville, Michigan 49404

DB-1 2 16.2 5.70E-03
DB-2 2 14.4 5.10E-03
DB-3 2 15.8 5.56E-03
DB-5 2 14.7 5.19E-03
DB-11 2 49.8 1.76E-03
DB-14 2 8.4 2.97E-03
DB-15 2 26.9 9.49E-03
DB-16 2 37.1 1.31E-02
DB-17 1 0.0144 - 5.08E-06
MW-11 1 0.0030 1.06E-06
MW-12 1 0.0763 2.69E-05
MW-2R 2 19.74 6.96E-03

Notes:
1 Data collected on Sep. 1/2/6, 1994.
2 Data analysed on Sep. 12, 1994,



BOUWER AND RICE SLUG TEST WORKSHEET
LAIDLAW WASTE SYSYEM

10F3
This worksheet presents a method of interpretation of slug test data, based on the Bouwer & Rice method.
Data collected SEP. 1/2/6, 1994. Data analysed SEP. 12, 1994,

Page 1: Procedures

1. Plot on semi—log paper, time on the arithmetic scale versus
difference in head from static conditions (y) on the logrithmic scale.

I
y| semilog graph

2. Fita straight line through the data and from the graph,
find yo and yt for an arbitrarily chosen t value.

3. Calcuiate:

rc2 In(Re/rw)
G R —— (1/9In(yo/yt)
2le

Where:

K = hydraulic conductivity

rc = radius of the well casing

rw = radial distance from the center of the well to normal K of the aquifer
Re = the effective radius over which y is dissipated

Le = the length of the well screen

Lw = the penetration depth of the well into the aquifer

H = thickness of the aquifer

t = time since beginning of test

yo = change in water level at beginning of test

yt = water level at t

and:

| 1.1 A+ BIn[(H-Lw)/rw] | ~ =1
In(Re/rw) = | ——————— g
| In(Lw/rw) Le/rw |

Where:

A = from curves generated by analog analyses
B = from curves generated by analog analyses



Page 2

Calculations

Given:

BOUWER AND RICE SLUG TEST WORKSHEET

Well and aquifer parameters:

DB-1 DB-2 DB-3 DB-5

H{ft) = 180.0 180.0 180.0 50.0

Le(ft) = 5.0 5.0 5.0 5.0

Lw(f) = 157.0 155.0 168.0 36.5

wift) = 0.375 0.375 0.375 0.375

re(ft) = 0.201 0.201 0.201 0.201

Lefrw = 13.3 13.3 13.3 13.3

Curve values:

A= 1.9 1.9 1.9 1.8

B= 0.3 0.3 0.3 0.3
Calculation of In{Re/rw)
lIWell |Test || Le || w || w || H [ A [ B [linRe/mw) |
”'I!NO- No. 0l @ 11 @ (I @& | @& I I I |’|I|||

1 |
[IbB-1 ] 1| 501 1570 0.375] 180.0 || 1.9 || 0.3 || 2.8 |||
Hps-2 || 1| 50 15501 0375] 180.0 || 1.9 || 0.3 || 2.8 |||
HipB-3 || 1] 50( 168.0]] 0375 180.0 || 1.9 || 0.3 || 2.8 ||
J11IPB-5 1] 5.0 || 36.5 | 0.375 || 50.0 | 1.9 || 0.3 || 2.4 |||
Calculation of Hydraulic Conductivity (K} and Transmissivity (T)
llWell |Test [inRe/w) || re || Le [ t || yo || vt | K K | kK ) T 1l
mgNo- INo. || @ 1 (I see) I @ | @ | Gumin) || @d) || (cmisec) || (t~2/d) u“
1}

mps-1 || 1] 28] o0.201] 50 100.0 || 1.7 || 0.41{ 0.0099 || 14.29 || 5.04E-03 || 2572 ||}
I I 2] 281 0.201 | 501 100.0 || 1.6 || 0.31] o0.0125 || 18.03 || 6.36E-03 |] 3245 |||
|[lipB-2 || 1 28| o0.201 | 501 1585.0} 1.6 | 0.2 0.0100 || 14.34 || 5.06E—03 || 2581 {|||
i il 21 281 0.201 || 5014 168.0 ] 1.6 || 0.1]] o0.0101 |} 14.55 || 5.13E-03 || 2619 {|||
[HibB=-3 || 1] 28| 0.201 || 5.0 200.0 || 1.7 | 0.1 || 0.0104 || 14.99 || 5.29E-083 || 2698 |{||
I Il 2] 2.8{ 0.201} 5.0{ 3000 | 1.7 || 001 0.0115 || 16.55 || 5.84E—03 || 2978 |||
HpB-5 || 1 24| o0.201] 5.0 || 50.0 || 1.6 |} 06| 0.0108 || 15.77 || 5.56E-03 || 788 (||| .
I 1l 2| 24| 0.201 | 5.0 || 100.0 || 1.7 0.3 ]| 0.0095 || 13.68 || 4.83E-03 || 684 |||

STATISTICAL SUMMARY

WELL |ARITHMETIC
|IMEAN
|fft/d llem/sec
DB-1 || 16.2 || 5.70E-03
DB-2 || 14.4 || 5.10E—03
DB-3 || 15.8 || 5.56E—03
DB-5 14.7 || 5.19E-03



BOUWER AND RICE SLUG TEST WORKSHEET
LAIDLAW WASTE SYSYEM

20F 3
This worksheet presents a method of interpretation of slug test data, based on the Bouwer & Rice method.
Data collected SEP. 1/2/6, 1994. Data analysed SEP. 12, 1994,

Page 1: Procedures

1. Plot on semi—log paper, time on the arithmetic scale versus
difference in head from static conditions (y) on the logrithmic scale.

l
y| semilog graph

2. Fit a straight line through the data and from the graph,
find yo and yt for an arbitrarily chosen t value.

3. Calculate:

rc2 In(Re/rw)
K= —— e — (1/)In(yolyt)
2le

Where:

K = hydraulic conductivity

rc = radius of the well casing

rw = radial distance from the center of the well to normal K of the aquifer
Re = the effective radius over which y is dissipated

Le = the length of the well screen

Lw = the penetration depth of the well into the aquifer

H = thickness of the aquifer

t = time since beginning of test

yo = change in water level at beginning of test

yt = water level at t

and:
| 1.1 A+ Bin[(H-Lw)/rw] | ~ =1
In(Re/rw) = [ === R i
| In(Lw/rw) Le/rw |

Where:

A = from curves generated by analog analyses
B = from curves generated by analog analyses



BOUWER AND RICE SLUG TEST WORKSHEET

Page 2
Calculations
Given:

Well and aquifer parameters:

DB-11 DB-14 DB-15 DB-16

H(ft) = 120.0 120.0 50.0 120.0

Le(f) = 5.0 5.0 5.0 5.0

Lw(f) = 81.0 106.5 37.0 81.0

wift) = 0.458 0.375 0.375 0.458

re(fy) = 0.083 0.201 0.201 0.083

Lefrw = 10.9 13.3 13.3 10.9

Curve values:

A= 1.8 1.9 1.9 1.8

B= 0.3 0.3 0.3 0.3
Calculation of In(Re/rw)
[[[Well |Test || Le lw || w | H || A || B |lInRe/w) |||
l!“"NO No. || (f0) L 1T VN R TR 1 I Il I ”“

i
IDB-11 || 11 50( 810 0458 1200 | 1.8 03] 2.3 ||i|
11pB-14 || 1] 501 1065 0375 1200 || 1.9 || 0.3 || 2.7 |
|11DB—15 || 1 5.0 37.0|] 0375 | 50.0 || 1.9 || 0.3 || 2.4 |i]
||{IPB-16 | 1] 5.0 |] 81.0 || 0375 1200 || 1.8 || 0.3 || 2.6 |||
Calculation of Hydraulic Conductivity (K) and Transmissivity (T)
[lIWell |Test  |InRe/w) || re || Le || t || yo | yt || K K j K Il T il
”{!NO- INo. @@ seq) I @ |l @) || @min) || @td) || cmisec) || (t~2/d) HH
I

HpB—11 || 1| 23| 0.083 | 5.0 16.0 || 0.6 || 0.0J| 0.0835 || 48.21 || 1.70E-02 || 5785 |||
i 2| 23| o0.083 || 5.0 || 15.0 || 0.6 | 0.0 0.0357 || 51.42 || 1.81E-02 || 6170 {|||
|l/lDB—-14 || 1] 27 o0.201 | 50 405.0 | 1.7 || 0.1 ]| 0.0053 || 7.59 || 2.68E~-03 || 911 ||||
i Il 2 27| o0.201 | 5.0 3100 1.7 |] 0.1]] 0.0064 || 9.25 || 3.26E-03 || 1110 ||}
[|{IDB~15 || 1| 24| 0201 50| 500 06 01] 0.0185 | 26.64 || 9.40E—03 || 1332 ||i
il Il 2| 24| o0.201 | 5.0 || 49.0 || 0.6 || 0.1 ]| 0.0189 || 27.18 || 9.59E-03 || 1359 |||
|llBB~186 || 1] 264 0.083}| 5.0 | 25.0 || 1.6 || 0.0{ o0.0262 || 37.76 || 1.33E-02 || 4531 |||
i Il 2] 261 0.083 | 5.0 || 20.0 || 1.6 || 0.0 o0.0282 || 36.36 || 1.28E—02 || 4363 |||

STATISTICAL SUMMARY
WELL |ARITHMETIC

IIMEAN

|t/

|lem/sec

DB-11 ||
DB-14 ||

49.8 || 1.76E-02

8.4 || 2.97E~03

DB-15 || 26.9 || 9.49E-03

DB-16 || 37.1 || 1.31E-02
[l Il



BOUWER AND RICE SLUG TEST WORKSHEET
LAIDLAW WASTE SYSYEM

30F3
This worksheet presents a method of interpretation of slug test data, based on the Bouwer & Rice meth:
Data collected SEP. 1/2/6, 1994. Data analysed SEP. 12, 1994,

Page 1: Procedures

1. Plot on semi—log paper, time on the arithmetic scale versus
difference in head from static conditions (y) on the logrithmic scale.

l
y| semilog graph

2. Fit a straight line through the data and from the graph,
find yo and yt for an arbitrarily chosen t value.

3. Calculate:

rc2 in(Re/rw)
K= ——m e (1/9In(yo/yt)
2le

Where:

K = hydraulic conductivity

rc = radius of the well casing

rw = radial distance from the center of the well to normal K of the aquifer
Re = the effective radius over which y is dissipated

Le = the length of the well screen

Lw = the penetration depth of the well into the aquifer

H = thickness of the aquifer

t = time since beginning of test

yo = change in water level at beginning of test

yt = water level at t

and:

| 11 A+ BIn[(H-Lw)/rw] | ~ =1
In(Re/rw) = | ——————— S

| In(Lw/rw) Le/rw |
Where:

A = from curves generated by analog analyses
B = from curves generated by analog analyses



BOUWER AND RICE SLUG TEST WORKSHEET

Page 2
Calculations
Given:
Well and aquifer parameters:
DB—-17 MW-11 MW-12 MW-2R
H{ft) = 120.0 50.0 50.0 120.0
Le(f) = 5.0 2.5 3.0 5.0
Lw(f) = 53.4 21.7 26.6 52.9
wi(ft) = 0.375 0.375 0.375 0.417
re(f) = 0.201 0.201 0.201 0.083
Lefrw = 13.3 6.7 8.0 12.0
Curve values:
A= 1.9 1.8 1.8 1.9
B= 0.3 0.3 0.3 0.3
Calculation of In(Re/rw)
[l{Well [Test || Le w gl w | H || A || B [In(Re/rw) [l
m;No. INo. 1l @ Il @& Il @ Il @ I I ||1H
| |
[IPB-17 || 14| 5.0 || 53.4 || 0375 || 120.0 || 1.9 0.3 || 2.5 ||l
HIMW=11 || 1] 25| 21.7 || 0.375 || 50.0 || 1.8 || 0.3 || 1.6 |||
[HIMW—12 || 1] 3.0 || 266 || 0.375 || 50.0 || 1.8 || 0.3 | 1.9 |||
IIMW—2R || 1 5.0 || 529 || 0.375 || 120.0 || 1.9 || 0.3 {| 2.5 |1l
Calculation of Hydraulic Conductivity (K) and Transmissivity (T)
lliWell —lTest  [InRe/w) || e || Le ||t Jl yo |l vt || K || K | K Tl
{”!No. INo. ] @ I e Il @ || ® [ @min) || @ud) || (cm/sec) |l(t~2/d) H!!
| [
HpB-17 | 1] 25| 0.201 || 5.0 || 19506.0 || 1.7 | 1.2 0.0000 || 0.0144 || 5.08E-06 || 2 Il
[HMW—11 ] 1] 1.6 0.201 | 2.5 || 22800.0 || 1.5 1.5]] 0.0000 || 0.0030 || 1.06E-06 || ol
HiMW—12 || 1 19|} o0.201 || 3.0 || 22800.0 (| 1.6 || 0.3 ]| 0.0001 (| 0.0763 || 2.69E—-05 || 4 il
[[[IMW—2R || 1] 25| 0.083 | 5.0 || 40.0 || 1.6 |] 0.0 | 0.0141 | 20.31 || 716E-03 || 2437 ||||
I i 2| 25 o0.083 || 5.0 || 30.0 || 1.6 | 0.0} 0.0133 | 19.18 || 6.76E—-03 || 2301 ||||

STATISTICAL SUMMARY

WELL  |JARITHMETIC
|MEAN
|f/d |em/sec
DB—17 [{0.0144 || 5.08E—06

MW-11 ||0.0030 || 1.06E—06
MW—12 [[0.0763 || 2.69E-05
MW-2R || 19.74 || 6.96E-03
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